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APPLE TECHNICAL RESOURCES - for the Dealer Technician 
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DEALER TECHNICAL SUPPORT LINES 


The technical support lines listed below are for your use only. Do NOT give 
these rumbers to your customers. 


IF YOU ARE IN: (NORTH & SOUTHWEST, ROCKY MOUNTAINS, NO. CALIF/NEVADA) 


ALASKA 
ARIZONA 
NO. CALIF. 
COLORADO 
IDAHO 


MONTANA 
NEW MEXICO 
NO. NEVADA 
OREGON 
UTAH 


WASHINGTON 
WEST TEXAS 
WYOMING 


IF YOU ARE IN: (SO. CALIF/NEVADA, HAWAII) 


DEALERS ONLY: CALL 
(408) 745-6735 
Sunnyvale , CA 


SO. CALIF SO. NEVADA HAWAII 


IF YOU ARE IN: (SOUTH CENTRAL, GREAT PLAINS) 


DEALERS ONLY: CALL 
(714) 549-9510 
Irvine, CA 


ARKANSAS 
SO. ILLINOIS 
IOWA 
KANSAS 
LOUISIANA 


MISSOURI 

NEBRASKA 

OKLAHOMA 

TEXAS 


IF YOU ARE IN: (OHIO VALLEY, NORTH CENTRAL) 


DEALERS ONLY: CALL 
(214) 323-5430 

Carrollton, TX 


INDIANA 

KENTUCKY 

MICHIGAN 

MINNESOTA 


NO. ILLINOIS SOUTH DAKOTA 

NORTH DAKOTA WEST PENN. 

OHIO WEST VIRGINIA DEALERS ONLY: CALL 

WISCONSIN (312) 577-3777 

Chicago, IL 


IF YOU ARE IN: (MID-ATLANTIC AND SOUTHEAST) 


ALABAMA 

FLORIDA 

VIRGINIA 

GEORGIA 


MARYLAND 

SOUTH CAROLINA 

MISSISSIPPI 

TENNESSEE 

WASHINGTON D.C. 

DEALERS ONLY: CALL 

NORTH CAROLINA 

(704) 527-4810 


Charlotte, NC 


IF YOU ARE IN: (NEW ENGLAND & NEW YORK) 


CONNECTICUT NEW HAMPSHIRE 

MASSACHUSETTS DELAWARE 
MAINE NEW JERSEY 

EAST PENN. 


NEW YORK 

RHODE ISLAND DEALERS ONLY: CALL 
VERMONT (617) 481-2840 

Marlborough, MA 


IF YOU ARE IN: (CANADA) 


(416)444-6653 
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HOW TO USE THE TECHNICAL PROCEDURES 


The Level I Technical Procedures are your major reference as 
an Apple Level I Service Specialist. The Technical 
Procedures are arranged by product, and for each product 
there are several sections of procedures. Most products have 
Take-Apart, Diagnostics, and Troubleshooting sections, and 
some have additional sections on Adjustments and other 
procedures. Many products also have an Illustrated Parts 
List section. Each section is numbered, and pages are 
numbered with the section number first, then the page number, 
separated by a decimal point. For example, page 1.5 of the 
Apple II Technical Procedures is the fifth page of Section 1 
(Apple II Take-Apart). Each section begins with a table of 
contents, so that you can find the procedure you need 
quickly . 


Take-Apart 

Most Level I repairs consist of replacing faulty assemblies, 
or "modules," with new or reconditioned ones, because we've 
found that "module swapping" is the most economical method of 
repair at Level I, for both the dealer and the end-user. The 
Take-Apart section for each product contains step-by-step 
procedures for removing and replacing individual modules of 
that product. Suppose you have determined that the 
motherboard on an Apple II is faulty. How do you find the 
replacement procedure? Behind the Apple II tab in the 
Technical Procedures binder, you'll find the Apple II Table 
of Contents, and you'll notice that the Take-Apart section is 
Section 1. Both on this page and on page 1.1, you will find 
the Table of Contents for the Take-Apart section. "Removing 
the Motherboard" is on page 1.5. 


Adjustments 

In the Technical Procedures for some products, there will 
also be a section called "Adjustments." If a module is 
having a problem, it may simply need an adjustment. The 
Adjustments section will tell you what adjustments can be 
made and how to make them. The Apple Scribe Printer 
procedures (under the "Scribe Printer" tab) contain an 
example of an Adjustments section. 
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Diagnostics and Troubleshooting 


For many products, there exists a diagnostic diskette or 
diagnostic ROM card, which diagnoses some problems 
automatically. If a diagnostic tool exists for a product, 
there will be a Diagnostics section to tell you how to use 
it. 

The Troubleshooting section contains tables or flowcharts 
that will help guide you in isolating problems to a faulty or 
misadjusted module or part. If there is a diagnostic tool, 
the Troubleshooting section will tell you when to use it. 

Using Troubleshooting Charts 

Troubleshooting charts usually list the probable causes of 
problems in order of likelihood. If you are given a list of 
possible causes and no other instructions, try the first swap 
or adjustment and test the product again. If the problem is 
still there, try the next item on the list. 

Troubleshooting charts often use abbreviations or short 
titles when listing the probable causes of problems. If you 
don't understand what is meant in a chart, use this rule of 
thumb: if the item on the chart sounds like a replaceable 

module, look for a procedure in the table of contents, or try 
to locate the part in the Illustrated Parts List. If it 
sounds like an adjustment, look in the Adjustments section. 

So remember: The Diagnostics and Troubleshooting sections 
help you find what's wrong with a product. The Take-Apart 
and Adjustments sections tell you how to fix it. Some 
products have an Illustrated Parts List that describes the 
parts, shows their locations, and gives their part numbers. 

In general, 

1. It is advisable to look over, or even practice, all the 
technical procedures for any new product before you 
repair the product for a customer. 

2. Whenever a procedure tells you to do something but 
doesn't give step by step instructions, turn to the 
appropriate table of contents for help. 

NOTE: Sometimes you may wish to see how to do a procedure 

before you attempt it. If so, refer either to the Service 
Programs binder or the Technical Procedure to see if a 
videotape is available for purchase. 
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You Oughta Know Technical Procedures 
Section 1 
AppleLink 


GENERAL INFORMATION 

AppleLink has replaced the Bulletin Board System. To receive 
current information about AppleLink, contact your Apple sales 
representative for details. 

If you're currently using AppleLink and need more 
information, refer to the AppleLink Self-Paced Walkthrough . 

If you're having trouble using AppleLink, call the AppleLink 
He lp Li ne at (408 ) 973-3309 . 


THE APPLELINK HTS (HARDWARE TROUBLESHOOTING) FEEDBACK LOOP 
What Does the HTS System Consist Of? 

HTS articles deal with all hardware repair information in the 
Tech Info library. 


To Use the HTS Identifier: 


1. From the Word Search Screen in the Tech Info library enter 
HTS and the product name to obtain all of the HTS article 
titles for that product. 

2. A Technical Assistance Request (TAR) form (see Figure 1 on 
the back of this page) appears in all HTS searches. If 
you are unable to locate information (no database is 
perfect I ) , download the form, fill it out, and AppleLink 
it to your local technical support AppleLink address. 
Apple's regional technical support persons will respond 
with an AppleLink E-mail. 


How Can I Help HTS to Help Me? 


The HTS domain within AppleLink is intended to answer 
hardware questions on Apple products. That's where we can 
use your help. When you come across problems that are 
particularly hard to find or recur a lot, help us help other 
techs by sending us these problems and their solutions via 
the TAR form. We'll put them into an HTS document on 
AppleLink and give you credit with a byline. 


App le Li nk 
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THIS FORM IS TO BE USED WHEN REQUESTING TECHNICAL ASSISTANCE. 

In order to support you more quickly and efficiently, we request that you submit your 
queries using this form. The answer will be returned to the same address from which 
the request was sent. Please SAVE the form to your AppleLink disk so that you will 
have it available to work with when you are not connected to the network. 

When you fill in your form, please do NOT block format as shown below: 

System: Apple lie Enhanced 

Problem: After printing a file, user quits from AppleWorks (no save or 

further actions). Upon.... 

INSTEAD... please use the following format with all unnecessary spaces 
removed: 

System: Apple lie Enhanced 

Problem: After printing a file, user quits from AppleWorks (no save or further actions). 
Upon... 

We would be very grateful if you would also use this form to share valuable technical 
information YOU'VE stumbled upon while working with Apple products! 

DELETE ABOVE INFO; SAVE THE FORM BELOW. 

TECHNICAL ASSISTANCE REQUEST FORM (rev. 11/85) 

DATE: 

REQUESTOR: 

SYSTEM (memory, enhanced/unenhanced, # of drives, peripherals, etc.): 

SOFTWARE (version number): 

DESCRIBE THE PROBLEMS/SYMPTOMS: 

ATTEMPTS (what have you tried? the results?): 

BEST GUESS (possible cause, possible solution): 

REPLY FROM APPLE TECH SUPPORT: 

FOR INTERNAL USE ONLY: 


FIGURE 1: APPLELINK TECHNICAL ASSISTANCE 
REQUEST FORM (SAMPLE) 
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Your comments on any Bulletin Board items are welcomed and 
can be addressed to your regional Technical Support Group. 

There are three major sections to these procedures. The 
first section gives direction for configuring either Access 
// on the lie or the lie, or MacTerminal on the Macintosh. 
The second section directs you to use the software you have 
just configured to access the Bulletin Board and record the 
information. The third section contains various summarized 
information sheets. 

If you want more information on terms used, there are 
glossaries available in the AppleModem 300/1200 Manual, 
Access // Manual, and the MacTerminal Manual. 

If you are using the Macintosh turn to page 1.5. 

If you are using the Apple lie or the He turn to page 1.13. 

CONTACT YOUR REGIONAL TECHNICAL SUPPORT GROUP FOR THE 
CORRECT BULLETIN BOARD PHONE NUMBER. 
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Bulletin Board System 


Using the Macintosh 


Materials Needed: 

A Macintosh system 
Apple Modem 1200 
MacTerminal diskette 

A topic and subject of your choice to find on the Bulletin 
Board 

The phone number of the local Bulletin Board 
MacWrite 

Printer (optional) 


Configuring MacTerminal 

1. Insert the MacTerminal diskette into the internal 
drive. Power on the system. 

The diskette icon will appear in the upper right hand 
corner. 

2. Open the diskette icon. 

3. Open the file icon named MacTerminal. 

You will now have an Untitled MacTerminal document and 
the menu titles displayed on the screen. 


NOTE: If you want to change a setting in the following 
three steps (4 though 6), click in the box or circle to 
the left of the item you want to select. 
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4. Pull down the Settings menu. Select Terminal. 

The Terminal Settings window will appear. Change the 
settings to those shown below. 


Terminal Settings 


Terminal 

® UTI 00 OTTV 

OIBM 3278 

Mode 

ORNSI 

® UT52 

Cursor Shape 

® Underline 

O Block 

Character Set 

® United States 

O United Kingdom 

Line Width 

® 80 Columns 

O 132 Columns 

Protocol Conv 

O Applet ine 

Of luster Ctlr 

IS On Line 

□ Local Echo 

□ Status Lights 

IS Ruto Repeat 

E Ruto Wraparound [3 New Line 

□ Repeat Ctrts 

□ Transparent 

[ OK ) [cancel] 


j \ i 



Click in the box marked OK when completed. 

5. Pull down the Settings menu. Select Compatibility. 


The Compatibility Settings window will appear, 
the settings to those shown below. 


Compatibility Settings 


Baud Rate 050 0?5 OHO 0134.5 

0150 0200 0300 0600 

® 1200 O1800 0 2000 0 2400 
03600 04800 0 0600 019200 
Bits per Character ® 7 Bits 08 Bits 
Parity OEuen OOdd ©None 
Handshake ®H0n/K0fT QNone 


Connection ® Modem O Another Computer 


Connection Port 




Cancel 


Click in the box marked OK when completed. 


Change 
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6. Pull down the Phone menu. Select Phone Settings.... 

The Phone Settings window will appear. Type in from 
the keyboard the Bulletin Board phone number exactly as 
it is posted. Select the other settings as shown 
below. 


Phone Settings 
Phone Number 

PHONE NUMBER 

Dial ®Tone 0 Pulse OMlHed 

Number of Rings Before Rnsuier |5 | 

Modem O Apple 300 <D Apple 1200 O Other 

[ OK J [cancel 


Click in the box marked OK when completed. 

7. Pull down the Commands menu. Do not drag the pointer 
down — leave the pointer on the Commands menu line. 

Verify that Record Lines Off Top is displayed. 

If it is not displayed, select Don't Record Lines Off 
Top from the the pull down menu. This will ensure that 
the recording mode is off. 

NOTE: When Record Lines Off Top is displayed in the 
Commands menu, the recording mode is off. When Don't 
Record Lines Off Top is displayed in the Commands menu, 
the recording mode is on. 

8. Pull down the Pile menu. Select Save as .... 

9. Using the keyboard type in your first name. Then click 
in the box marked Save. 

9. Pull down the Pile menu. Select Quit. 

10. Close the diskette. 
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. Eject the diskette. 
12. Power off the system. 


Introduction to the Bulletin Board 


Command Summary page 1.19 

Once the Bulletin Board has been accessed, the question 
mark (.?) option is available on every prompt line. It 
gives you a listing of all currently available 
commands. This contains all the commands available at 
every level. 


Settings page 1.20 

This contains the settings and the appropriate software 
needed to access the Bulletin Board using the Apple 
lie, the Apple lie, the Apple ///, the Lisa, or the 
Macintosh . 


Macintosh page 1.21 

This contains two procedures for the Macintosh, one for 
printing selected information from MacTerminal, and one 
for transferring the information into a MacWrite 
document and printing it. 

Checklist for the Macintosh page 1.24 

This section contains a summarized version of the steps 
used when logging on to the Bulletin Board with the 
Macintosh. 


As you go through the procedure, refer to the above 
information if you need additional help. 

You are now ready to access the Bulletin Board, using the 
MacTerminal diskette you configured. 
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Accessing the Bulletin Board 


NOTE: The sequence of commands may differ on the regional 
Bulletin Boards, but all the Bulletin Boards use the same 
commands. If you have a problem, contact your regional 
Technical Support group. 

1. Power on the modem. 

2. Insert the MacTerminal diskette into the internal 
drive. Power on the system. 

3., Open the diskette. 

4. Open the document that you created in Configuring 
MacTerminal . 

5. Pull down the Phone menu. Select Dial. 

A window will appear with the message: Now calling: 
"Phone Number". The message: The connection is 
established will appear on completion. 

The document will now be displayed with a cursor in the 
upper left hand corner. 

If the message No Carrier, appears notify the course 
manager. 

6. Press <RETURN> once. On some Bulletin Boards you need 
to press < RETURN > twice. 

Information will appear and you will then be prompted 
for USERNAME. 

7. Type in the word HELLO . Press <RETURN> . 

If the Bulletin Board requires something other than 
HELLO , contact your regional Technical Support Group 
for more information. 

The Command line is now displayed. 

8. Press C for a list of the available Topics. To stop 
listing, press the ^ (accent) key twice. 

The Topic line will be displayed. 
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. Press R. 

You will get the message "Enter the number of the Topic 
you want to select->". 

10. Type in the number of your selected Topic. Press 
<RETURN> . 

You will now have the Subject line displayed on the 
screen. 

11. Press I_ to get a list of the subjects available under 
your selected topic. 

12. Pull down the Commands menu. Select Record Lines Off 
Top. 

This will save the information to the diskette. 

The Subject line will return. 

13. Press R. 

You will get the message "Enter the number of the 
Subject you want to read->" . 

14. Type in the Subject number you wish to read. Press 
<RETURN> . 

If you want to read the information as it is displayed 
you can stop the scrolling by pulling down the Commands 
menu and selecting Stop Scrolling. To continue, pull 
down the Commands menu and select Start Scrolling. 


** WARNING ** 

TO LOG OFF THE BULLETIN BOARD CORRECTLY YOU MOST RETURN TO 

THE COMMAND LINE. 


15. Press 0 twice. 

The Command line will now be displayed on your screen. 

16. Press L, then press <RETURN> to log off the bulletin 
board . 

The message NO CARRIER will appear on the screen. 
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17. Pull down the Phone menu. Select Hang up.... 

18. Pull down the File menu. Select Quit. 

You may get a message stating "You changed the 
settings. Do you want to save them?" Click in the No 
box . 

19. Close the diskette. 

20. Eject the diskette. 

21. Power off the system. 

FOR YOUR INFORMATION: To print the information from the 
recorded document you can use MacTerminal or transfer the 
information into a MacWrite document. Page 1.21 describes 
both of these procedures. 
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Bulletin Board System 


Using the Apple lie or the Apple lie 
Materials Needed: 

An Apple lie 
Disk controller card 
Two disk drives 
Super Serial Card 


Apple Modem 1200 

Configured Access // diskette 

Blank formatted ProDOS diskette named /DATA (refer to the 
Utilities section in the Apple Access // Reference Manual ) 
A topic and subject to find on the Bulletin Board 
The phone number of the local Bulletin Board 
AppleWorks (Start-up and Program diskettes) 

Printer (optional) 


An Apple lie system or 

External drive 


Configuring Access // 


NOTE: <Qpen-Apple> <S> signifies that you hold down the 

Open-Apple key and press S. This format, to indicate 
pressing more than one named key simultaneously, is used 
throughout the procedures. 

1. Insert the Access // diskette into drive 1 and the 
/DATA diskette into drive 2. Power on the system. 

The Main Menu will appear, giving you eight choices. 

1. Dial a Service 

2. Terminal Communications 

3. Set Up Communications 

4. Transmit a File 

5. Receive a File 

6. Utilities 

7. Help 

8. Quit 

NOTE: Use the up and down arrow keys to highlight the 
selection and press <RETURN> ; or type the number 
corresponding to your selection and press <RETURN> . 
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. Select 3. Set Up Communications . Press <RETURN> . 

The Set Up Menu will now be displayed on your screen, 
giving you eight choices. 

3. Select 1. Terminal Characteristics . Press <RETURN> . 

The Terminal Characteristics will now be displayed on 
the screen. 

4. Select the items you need to change by using the up and 
down arrow keys. To change the item selected press the 
<TAB> key. Select the following characteristics. 

VT 52 Mode 

Send LF After CR 

7 Bits per Character 

Enable XON/XOFF 

Normal Video 

Full Duplex 

Wraparound 

5. Press the <ESC> key once you have selected the proper 
characteristics . 

This will accept the changes you made and return you to 

the Set Up Menu. 

6. Select 2. Set Speed . Press <RETURN> . 

The Speed menu will appear. 

7. Select 3. 1200 . Press the <ESC> key. 

This will accept the change and return you to the Set 

Up Menu. 

8. Select 3. Set Parity . Press <RETURN>. 

The Parity menu will appear. 

9. Select 1 . None . Press the <ESC> key. 

This will accept the change and return you to the Set 

Up Menu. 
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10. Select 7. Close the Recording File and Open a New One . 

Press <RETURN> . 

A message will appear stating that the old recording 
file has been closed. At the bottom of the screen you 
will see the prompt "Filename?". 

11. Type in /DATA/ TEST exactly as shown and press 
<RETURN> . 

The disk drive creates space on the diskette for the 
f ile . 

12. Select 8 . Save the Current Access Configuration . Press 
<R£TURN> . 

The message "Saving configuration; please wait " 

will appear on the screen. 

13. Press <ESC> to return to the Main Menu. 

14. Select 8. Quit from the Main Menu. Press <RETURN> . 

A prompt will appear asking if you wish to quit. 

15. Press the Y key. 

16. Power off the system. 


Introduction to the Bulletin Board 


Command Summary page 1.19 

Once the Bulletin Board has been accessed, the question 
mark (2) option is available on every prompt line. It 
gives you a listing of all currently available 
commands. This contains all the commands available at 
every level. 


Settings page 1.20 

This contains the settings and the appropriate software 
needed to access the Bulletin Board using the Apple 
lie, the Apple lie, the Apple ///, the Lisa, or the 
Macintosh . 
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AppleWorks page 1.23 



This contains a procedure for loading and printing an 
ASCII file from AppleWorks. 

Checklist for the Apple lie or the Apple He page 1.25 

This section contains a summarized version of the steps 
used when logging on to the Bulletin Board with the 
Apple lie or the Apple lie. 

As you go through the procedure, refer to the above 
information if you need additional help. 

You are now ready to access the Bulletin Board, using the 
Access // diskette you configured. 

Accessing the Bulletin Board 

NOTE: The sequence of commands may differ on the regional 
Bulletin Boards, but all the Bulletin Boards use the same 
commands. If you have a problem, see the course manager. 

1. Power on the modem. 

2. Insert the Access // diskette into drive 1 and the 
formatted blank diskette named /DATA into drive 2. 

Power on the system. 

3. Select 2. Terminal Mode from the Main Menu. Press 
< RETURN > . 

4. Type in ATP , then the telehone number . Press <RETURN> . 
The message CONNECT will appear on the screen. 

5. Press <RETURN> once. 


If the message NO CARRIER appears on the screen, notify 
the course manager. 

Information will appear and you will be prompted for 

USERNAME. 
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6. Type in the word HELLO . Press <RETURN> . 

If the Bulletin Board requires something other than 
HELLO , contact your regional Technical Support Group 
for more information. 

The Command line is now displayed. 

7. Press C for a list of the available Topics. To stop 
listing press the <ESC> key twice. 

The Topic line will be displayed. 

8. Press R. 

You will get the message "Enter the number of the Topic 
you want to select->". 

9. Type in the number of your selected topic. Press 
<RETURN>. 

You will now have the Subject line displayed on the 
screen . 

10. Press 1 _ to get a list of the subjects available under 
your selected topic. The Subject line will return. 

11. Press <Open-Apple> <R> to turn on the recording file. 
The cursor will flash to notify you it is recording. 


12. Press R. 

You will get the message "Enter the number of the 
Subject you want to read->" . 

13. Type in the Subject number you wish to read. Press 
<RETURN> . 

14. Press <Open-Apple> <R> after the subject has been read 
to turn off the recording file. 

The cursor will become non-flashing to notify you that 
the recording mode has been turned off. 
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** 


WARNING 


** 


TO LOG OFF THE BULLETIN BOARD CORRECTLY YOU MUST RETURN TO 

THE COMMAND LINE. 


15. Press Q twice to return to the Command line. 

16. Press JL, then press <RETURN> to log off the bulletin 
board. The message NO CARRIER will appear on your 
screen . 

17. Press Open-Apple <ESC> to go to Main Menu. 

18. Select 8. Quit from the Main Menu. Press <RETURN> . 

19. Power off the system. 


FOR YOUR INFORMATION: To send the file you have received to 
a printer, you can use the Utilities included on the Access 
// diskette, or AppleWorks, or any word processor which 
allows you to load an ASCII text file. Page 1.23 describes 
the procedure for using AppleWorks. 
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Command Summary 


Command (I,C,S,L,?) -> ? 

Main menu commands: 

I: List classified file index 
C: Use classifieds 
S: Change system parameters 
L: Logout 

?: Repeat these commands 

NOTE: To stop a listing, press <KSC> twice. In the 

classified listing, the Topic line will appear. In the 
classified file index listing, you are returned to the 
command line. 

NOTE: To stop a listing, using MacTerminal press the 2. 

(accent) key twice. In the classified listing, the Topic 
line will appear. In the classified file index listing, you 
are returned to the command line. 

Topic ( Q,R, I , ? ) -> ? 

Q: Quit, go back to last menu (returns you to command line) 
R: Select a subject area. 

I: List index 

?: Repeat these commands 


Subject (Q,R,I,?) -> ? 

Q: Ouit, go back to last menu (returns you to Topic line) 
R: Select a note and read it. 

I: List index 

?: Repeat these commands 
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Settings 



To Access the Bulletin Board with Access /// or Access // 
the set-up is as follows: 

VT 52 mode 

7 bits per character 
Enable XON/XOFF 
Full-Duplex 
Baud 1200 
Parity None 


To access the Bulletin Board with LisaTerminal the settings 
are as follows: 


Connector : 
Parity : 
Handshake : 

Baud Rate: 
Modem: 

Dial : 

Terminal : 
Duplex : 

Auto New-Line: 
Communication : 


Serial A 
None 

XON/XOFF 

1200 

Hayes 1200 

Using the Phone Menu 

VT100 

Full 

Off 

On (On-Line) 


To access the Bulletin Board with MacTerminal * the settings 
are as follows: 


I Terminal Settings 


Terminal 

#imoo onv 

O IBM 3278 

Made 

ORNSI 

OIIT52 

Cursor Shape 

# Underline 

O Block 

Character Set 

# United States 

O United Kingdom 

line Width 

# 80 Columns 

0152 Columns 

Protocol Conu 

o Rppleline 

Otlustei Ctli 

0 On line 

□ local Echo 

□ Status Lights 

0 Ruto Repeat 

0 Ruto Wraparound 

0 Neut line 

□ Repeat Ctrts 

□ transparent 

( BK ) (Cancel] 


Compatibility Settings 

Baud Rate 050 075 O*>0 O 1 54.5 

0150 0200 0500 0500 

# 1200 0 1800 0 2000 0 2400 
05600 04000 0*500 01*200 
■its per Character # 7 Bite O 0 Biti 
Parity OEven OOdd #None 
Handshake ® XOn/HOft O None 

Connection ® Modem O Rnother Computer 


Connection Port ® 




[ OK ) (cancel) 


* For MacTerminal the switches on the Apple Modem should 
be set 1-down 2-up 3-down. 

NOTE: The Bulletin Board can also be accessed at 300 baud. 
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Macintosh: Printing and Transferring 
with MacTerminal and MacWrite 

To print out the information you recorded into a MacTerminal 
document, follow these steps: 

1. Highlight the information you wish to print. 

2. Pull down the File menu. Select Print Selection. 

3. A window will appear with printing information. Set 
them as desired. Click in the OK box when done. 

4. The selected information will be printed. 

5. Pull down the File menu. Select Quit. 

6. Close and Eject the diskette. 


To transfer the information into MacWrite for editing or 
printing follow these steps: 

1. Insert MacTerminal into the internal drive. Power on 
the system. 

2. Open the MacTerminal diskette. Open the Test file 
icon . 

3. Highlight the information you wish to move. 

4. Pull down the Edit menu. Select Copy. 

5. Pull down the File menu. Select Quit. 

6. Close and Eject the MacTerminal diskette. 

7. Insert and Open the MacWrite diskette. 

8. Open a MacWrite file icon. You will be prompted to 
reinsert the MacTerminal diskette and then the MacWrite 
diskette. Follow the prompts. 

9. When the new document is displayed pull down the Edit 
menu. Select Paste. 
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10. The information you copied from MacTerminal should now 
be displayed in the MacWrite document window. 

NOTE: At this point, if you so desire you can change 

the Font or Style in which the information is 
displayed. Refer to the MacWrite manual to accomplish 
this . 

11. Pull down the File menu. Select Save as.... Enter a 
file name. Select the MacWrite diskette to save it to. 
Click in the Save box when finished. 

12. Pull down the File menu. Select Print. You will get a 
window with printing information. Set them as desired. 
Click in the OK box when completed. 

13. The file will be printed out. 

14. Pull down the File menu. Select Quit. 

15. Close and Eject the MacWrite diskette. 

16. Power off the system. 

NOTE: The above procedure can also be done with two drives. 
Insert the MacTerminal diskette into the internal drive and 
the MacWrite diskette into the external drive. Power on the 
system. The procedure is the same except neither diskette 
needs to be ejected until completion of the transfer. 
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AppleWorks: Loading and Printing ASCII Text Files 

1. Boot AppleWorks. 


2. Select 1. Add Files to Desktop 

3. Select 3. Word Processor 

4. Select 2. From a text (ASCII) file 

5. The pathname to be entered is /DATA/TEST 

6. You will receive a prompt to rename the file. Type in 
CHECK. 


7. Press <RETURN> . 


8. The file should now be displayed on the screen. Save 
the file by pressing <OPEN-APPLE> <S> . 

NOTE: If you have been instructed NOT to print the 

file, ask the course manager to examine the file now 
displayed . 

9. Press <OPBN-APPLE> <P> to print the file. 

10. You will receive the message "Print from Beginning 

This Page Cursor". Press <RETURN> . This will select 
the default "Beginning", which will print the entire 
f ile . 

IT. You will receive the message "Where do you want to 
print the file?". Use the arrow keys to select the 
printer which is connected to the system. Normally, 
they will be named DMP for the Apple Dot Matrix 
Printer, or Printer for the Imagewriter. Press 
<RETURN> . 


12. You will receive the message "How many copies? 1". 
Press <RETURN> for the default of 1. 

13. When the file is finished printing, press <ESC> to 
return to the main menu. Select 6. Quit . Power off 
the system. 
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Macintosh: Logging On The Bulletin Board 



1. Start up MacTerminal. 

2. Open the MacTerminal icon. 

3. Pull down the Settings menu. Set the Terminal Settings 
and the Compatibility Settings. 


Compatibility Setting* 

Baud Hate 050 075 OHO 0154.5 

0150 0200 0500 0*00 

$ 1200 O 1000 02000 0 2400 

05600 04800 0**00 01*200 
lilt per Character £) 7 Bits 0 * 

Parity OEuen 0 800 ©None 

Handshake ® HOn/HOff ONone 

Connectlen ©Modem O Hnother Computer 

Connection Pori ® 


^ OS 




Terminal Settings 

Terminal 

®tnioo OTTY 

O IBM J278 

Mode 

ORNSI 

©UT52 

I Cursor Shape 

© Underline 

O Block 

Character Set 

© United States 

0 United Kingdom 

Line Width 

© 80 Columns 

O 152 Columns 

Protocol Conn 

0 Rppleline 

Oliusiei Ctli 

B On line 

□ local Echo 

□ Status lights 

B Huto Repeot 

B Ruto Wraparound 

B New line 

□ Repeat Ctrts 

□ Transparent 

[ BK ) [Cancel] 

— 



4. Pull down the Phone menu. Set the Phone Settings and 
enter the phone number to be dialed. 

5. Save the changes to disk. 

6. Pull down the Phone menu. Select Dial. 


7. Type C. 

8. Type R. 

9. Type I. 

10. Pull down the Commands menu. Select Record Lines Off 
Top, to save information. 

11. Type R. 

12. Log off system. 

13. Pull down the Phone menu. Select Hang Up... 

14. Quit. 
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* 

Apple lie or lie: Logging On the Bulletin Board 

1) Boot Access //. 

2) Enter Set Up Communications. 

3) Make changes, if necessary. 

VT 52 mode 

7 bits per character 
Enable XON/XOFF 
Full-Duplex 
Speed 1200 
Parity None 

4) Enter terminal mode. 

5) Dial up to the Bulletin Board for your 
reg ion . 

6) Log on to the Bulletin Board. 

7) List Topics. 

B) Select Topic. 

9) List Subjects. 

10) Turn on recording. 

11) Read Subject. 

12) Turn off recording. 

13) Log off the Bulletin Board. 

14) Exit Access //. 

15) Power off the system. 
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YOU OUGHTA KNOW TECHNICAL PROCEDURES 
Section 2 

Diagnostic Duplication 


Contents 

Introduction 2 2 

Diagnostic Chart ! ! ! ! ! !!!!!!!!! 2.2 
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Introduction 


The majority of Apple Diagnostics are copyable, however there 
are some which are copy-protected. If an attempt is made to 
copy protected diskettes, there is a good chance that the 
original will be damaged. 

Diagnostic Chart 

Below is a chart which lists the diagnostic, tells if it is 
copyable, and gives the program and diskette that will 
perform the copy. 


Diagnostic 

Backup and Diskette 

Apple II Product Diagnostic 

Not copyable 

Apple /// Dealer Diagnostic 

Copyable - System Utilities 

Apple /// Plus Diagnostic 

Copyable - System Utilities 

MacTest 

Copyable - Follow Section 2 
in the Macintosh Technical 
Procedures 

Apple lie Diagnostic 

Copyable - DOS 3.3 (COPYA) 

Drive Acceptance Program 

Copyable - DOS 3.3 (COPYA) 

Digital Diagnostic Diskette 

Not copyable 

Disk Calibration Diskette 
(or Disk Alignment Aid) 

Not copyable 

Disk Alignment Dikette 

Not copyable 

Monitor Test Pattern Diskette 

Copyable - DOS 3.3 (COPYA) 

LisaTest 1.0 

Copyable - Option for 
making backup is on the 
diskette 

LisaTest for 2 Family 

Not copyable 


For more information, turn to the Diagnostic section for the 
product in the appropriate Level I Technical Procedures 
binder. 
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You Oughta Know Technical Procedures 
Section 3 

Keyswitch Replacement 


Contents: 


Changing a Keyswitch: Screw Fastened Switches 3.2 

Changing a Keyswitch: Snap On Keys 3.4 


NOTE: Keyswitch identification and keyboard exchange 

information for the Apple II, He, III, and Macintosh is 
given in Appendix A of the technical procedures for each 
product. 
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* 

KEY SWITCH REPLACEMENT PROCEDURES FOR 
THE APPLE II, He, III, AND MACINTOSH 

For this procedure you will need: 

Soldering iron (60 watt, 700 degrees) 

Solder sucker 

60/40 resin core solder 

#1 Phillips screwdriver 

Apple II 's have keyboards with three different types of 
keyswitches: those that screw on, those that snap on, and 

those that cannot be replaced. 

1. Screw-on switches are on keyboards that have both screws 
and traces on the underneath side of the board of the 
mechanical assembly. 

2. Snap-on switches are on keyboards that have traces but 
no screws on the underneath side of the board of the 
mechanical assembly. 

3. Keys that are not replaceable are on the newest 
keyboards which have screws but no traces on the 
underneath side of the board of the assembly. If any 
switch fails, you replace the entire mechanical 
assembly . 


CHANGING A KEYSWITCH: SCREW FASTENED SWITCHES 
Removing the Keyswitch 


1 . 


To determine which key you want to remove, look at 
Figure 1 and find the number corresponding to the 
desired key. Locate that number on the back of the 
keyboard . 



FIGURE 1 
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2. Prepare the solder sucker by pushing the plunger down as 
far as it will go. 

3. Heat the soldering iron and make sure it is clean and 
well-t inned . 

4. When the soldering iron is ready, put a small drop of 
fresh solder on each connection, this will facilitate 
melting and removal of the old solder. 

5. Hold the soldering iron and the solder-sucker as shown 
in Figure 2. The tip of the iron should be firmly in 
contact with both the pin and the pad at the base of the 



6. When the solder melts, quickly remove the iron, place 
the solder sucker vertically over the connection, and 
push the release button or lever to pick up the solder. 


CAUTION: In the following steps, do not apply the 
soldering iron for more than three seconds. It may lift 
the traces off the board and destroy it. 


7. Repeat this procedure for the second pin, being careful 
to observe the 3-second limit. 
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8. If any solder remains around the base of the pin, apply 
a little solder to the joint and repeat steps 5 & 6 to 
make sure all solder is removed. 

9. Remove the screw holding the keyswitch to the board. 

10. Turn the keyboard right-side up and pull up on the key 
cap to remove the switch assembly. 

Installing the Switch 

11. Insert the keyswitch into the board so that pins go 
through the holes. 

12. Holding the key in place with one hand, turn the 
keyboard upside-down onto the pad. 

13. Reinstall the screw that holds the key in place. 

14. Apply a little solder to the iron. Then, with the tip in 
contact with both the pin and the pad that surrounds the 
pin hole, apply the new solder. 

CAUTION: In the following steps, do not overheat the 
board! 

15. Check the joint to be sure that the solder has 
completely filled the hole around the pin and that the 
solder is built up in a little cone around the pin. If 
the joint is not filled, apply more solder. 


CHANGING A KEYSWITCH: SNAP ON KEYS 
Removing the Keyswitch 

1. Locate the desired key. (See Figure 3.) 
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2. Put a little resin core solder on the joints. 

3. Cock the solder sucker by pushing the plunger down as 
far as it will go. 

4. Hold the soldering iron and the solder sucker as shown 
in Figure 4. The tip of the iron should be firmly in 
contact with both the pin and the pad at the base of the 
pin. 


FIGURE 4 


CAUTION: In the following steps, do not apply the 
soldering iron for more than three seconds. It may lift 
the traces off the board and destroy it. 


5. When the solder melts, quickly remove the iron, place 
the solder sucker vertically over the connection, and 
push the release button or lever to pick up the solder. 
Make sure that all the solder is removed. 

6. Repeat this procedure for the second pin. Be careful to 
observe the three second limit. 
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7. If any solder remains around the base of the pin, apply 
a little solder to the joint and repeat steps 4-6 to 
make sure all solder is removed. 

8. Turn the keyboard over. 

9. Take the key cap off. 

10. With one pair of needlenose pliers, pinch the two clips 
on the keyswitch together. 

11. With the other pair of needlenose pliers, remove the 
keyswitch. 


Installing the Switch 

12. Thread the pins of the keyswitch through the holes. 

13. Snap the switch into place. 

14. Replace the keycap. 


CAUTION: In the following steps. Do not overheat the 
board ! 


15. Solder the pins into place. Apply a little solder to the 
soldering iron. With the tip in contact with both the 
pin and the pad that surrounds the pin hole, apply the 
new solder. 

16. Check the joint to be sure that the solder is built up 
in little cone around the pin. If the joint is not 
filled, apply more solder. 
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Apple ] [ Technical Procedures 
Section 1 
Take-apart 


Contents: 


Opening the Case 1*3 

Removing the Motherboard.... 1.5 

Removing the Keyboard 1.7 

Replacing the Power Light 1.8 


NOTE: These procedures apply to the 150,000 or so pre-EMI Apple ]['s. 
Because of successive revisions of the Apple ][ design, you may notice 
slight differences In the configuration of screws and bolts on particular 
machines you work with. These differences will not significantly alter 
the procedures. 
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A. OPENING THE CASE 

1. Power down; disconnect the power cord and video cable. 

2. Remove Apple lid. 

3. TOUCH THE POWER SUPPLY TO REMOVE ANY STATIC CHARGE YOU MAY BE 
CARRYING. Then remove all peripheral cables and cards . 

A. Turn the Apple upside down, resting the keyboard on a protective 
pad. 

✓ 

5. Remove the six flat-head screws from the three outside edges of 
flat portion of Apple base (see Figure A, //l). 

6. Remove the four round-head screws and lock washers from the front 
of the base (see Figure A, # 2). 

7. Grasping both base and housing, turn the Apple right side up. 

8. Gently lift the front of the housing slightly off the base and 
unplug the keyboard connector from the front of the motherboard 
(see Figure B, #1). 

NOTE: If the keyboard connector is difficult to remove, use the IC 
puller. 

9. Lift housing off base and set aside. 
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REMOVING THE MOTHERBOARD 


B. 


1* Power off. Follow procedures for opening the case (section A 
above, p.1.3). 

2. Pinch the front and rear sides of the power supply plug and pull 
the plug from the top of the motherboard (see Figure B, It 2). 

3. Unplug the speaker connector (see Figure B, it 3). 

4. Using a nutdriver, remove the 5/16" nut and lockwasher in the 
middle of the motherboard (see Figure B, #4). 

5. Using a flatblade screwdriver or needlenose pliers, push in on the 
flanges of the six stand-offs: one in each corner and two between 
slots 4 & 5. 

6. Carefully lift the board up and out. 


REPLACING THE MOTHERBOARD 

1. Place the motherboard into position over the four stand-offs at 
the corners of the board and the two between slots 4 and 5, and 
press board down into place. 

2. Install washer and nut in the middle of the board and tighten just 
until snug. 

3. Plug in speaker connector. 

4. Plug in power supply. 

5. Place housing over base. 

6. Lift the front of the housing slightly and reinstall the keyboard 
connector. (Be sure pin 1 of the connector plug aligns with pin 1 
of the socket.) 

7. Grasping both base and housing, turn Apple upside down. 

8. Make sure bent tab at back of base fits into slot in housing, then 
install lock washers and four round-head screws in front of base. 

9. Install six flat-head screws in the three outside edges of base. 

10. Turn the Apple rightside up. 
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FIGURE C 
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REMOVING THE KEYBOARD 


C. 


1. Follow procedures for opening the case (section A, p.1.3). 

2. Turn Apple housing upside down so the keyboard rests on protective 
pad. 

3. Remove the four nuts and lock washers (or screws) holding the 
keyboard to the housing (see Figure C). 

4. Lift the keyboard free. 

REPLACING THE KEYBOARD 

1. Put the keyboard back in place. 

2. Replace the nuts and lockwashers (or screws) which hold the 
keyboard to the Apple housing. 

3. Turn the housing rightside up and place it over the base. 

4. Lift the front of the housing slightly and plug the keyboard 
connector into its socket in row A of the motherboard. (Be sure 
pin 1 of the connector plug aligns with pin 1 of the socket.) 

5. Grasping both base and housing, turn Apple upside down. 

6. Make sure bent tab at back of base fits into slot in housing, then 
install lock washers and four round-head screws in front of base. 

7. Install six flat-head screws in the three outside edges of base. 

8. Turn the Apple rightside up. 
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D 


REPLACING THE POWER LIGHT 


1. Pry off the power light cap. 

2« Lift off shift key cap. 

3. If the light has a full shield, pry it off. (If it's a half 
shield, don't try to remove it.) 

4. Lift out bulb, using fingers (if they're small enough) or 
needlenose pliers. 

5. Replace bulb, making sure to put both wires into the small 
sockets. 

6. Replace plastic shield. 

7. Replace shift key cap and power light cap. 
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A. GETTING STARTED 


The Apple ][ Product Diagnostics diskette contains a series of tests is 
designed to help you troubleshoot system problems and make adjustments 
to commonly used Apple peripherals. The job aids in this package 
provide brief descriptions of the function of each test, and guidelines 
on how to use them. 


Before you can use the Product Diagnostics, you must have 48K of memory 
in the system (all of the memory sockets on the motherboard must have 
memory ICs installed in them). 
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B. TROUBLESHOOTING CHART 


This chart is designed to help you decide which test to use for most 
common problems. Just find the type of complaint that the customer has 
in the first column, then use the test listed in the second column. 


Complaint 
Flaky system 

Can't use some BASIC programs 
(motherboard BASIC) 

Can' t use some BASIC programs 
(firmware card BASIC) 

Can't use some programs 
(language card language) 

Can' t use some programs 
(not language related) 

ROM Utilities won't work 

Missing characters 

Can' t select menu items 

Paddle/Button problems 

Tape problems 

Display problems 

Graphics Tablet problems 
Disk problems 
Parallel printer problems 
Serial Printer problems 
Silentype problems 
Modem problems 


Test 

Motherboard RAM (p. 4) 

Motherboard ROM (p. 5) 

Applesoft/Integer ROM card (p. 13) 

Language card (p. 14) 

Motherboard RAM (p. 4) 

Programmer's Aid //I (p. 6) 

Keyboard (p. 7) 

Keyboard (p. 7) 

Game Paddle/Button (p. 8) 

Tape Read/Write/Verify (p. 9) 

Color Bar (p. 10) 

Motherboard RAM (p. 4) 

Graphics Tablet (p. 12) 

Disk I/F card (p. 16) 

Printer card (p. 18) 

Serial/Communications card (p. 20) 

Silentype test (p. 22) 

Serial/Communications card (p. 20) 
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C. MOTHERBOARD RAM TEST 

You would use this test if the customer told you that his system acted 
"flaky" or wouldn't run certain programs (after you try a known good 
copy of the suspect program to eliminate the possibility of a software 
problem). The CONTINUOUS TEST option is useful for finding intermittent 
problems, and for "burning-in" a system (running it for a while to make 
sure that it won't fail half an hour after the customer gets it home). 

This diagnostic tests each RAM (Random Access Memory) IC on the 
motherboard. It also checks the RAM at location E2 on the Language Card 
if that card is installed. During the test, the disk drive is activated 
to cause electrical noise and put a heavy load on the power supply. 
These conditions make it more likely that marginal RAMs will fail the 
test. 

To run the test: 

1) Boot the Apple ][ Product Diagnostics diskette. 

2) Use the <ESC> key to move the cursor to the MOTHERBOARD RAM TEST 
line on the main menu, then press <RETURN>. 

3) When the title screen appears, you are given a choice of running 

the test or returning to the main menu (just in case you made a 

mistake). Press <RETURN> to run the test. 

The test will run with no more inputs from you. First you will see a 
screen full of inverse "@"s, followed by a screen full of normal "?"s. 
Each of those screens lasts about 30 seconds, and some flickering 
during the first few seconds of each screen is normal. After these 
screens, you will see a screen of garbage (you'll know it when you see 
It), that will change a few times. When the test is over, the results 
screen will be displayed. This screen is self-explanatory. At the 
bottom of the screen is a mini-menu that works with the <ESC> and 
RETURN keys in the same fashion as the main menu. 

4) If you want to run the memory test for an extended period, select 

CONTINOUS TEST and press <RETURN>. The memory test will then cycle 

until you press <ESC>, which will take you back to the results 
screen. 

If any bad ICs are indicated, replace them and run the test again. 
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D. MOTHERBOARD ROM TEST 

You would use this test if a customer said that his system had problems 
running some or all BASIC programs. 

This test checks each ROM (Read Only Memory) in the INTEGER or 
APPLESOFT set on the motherboard, whichever is present. 

To run the test: 

1) Boot the Apple ][ Product Diagnostics diskette. 

2) Use the <ESC> key to move the cursor to the MOTHERBOARD ROM TEST 
line on the main menu, then press <RETURN>. 

MOTE: This test MUST be observed during operation as it does not "keep 
records” and report its results as the RAM test does. 

The test will run with no other Inputs from you. As each ROM is tested 
the program will display the name of the ROM. After testing, it will 
report either "NO ERRORS FOUND" (for a good ROM) or "CAN'T MATCH CODE" 
(for a bad one). If there is an error, the test will stop; otherwise 
it will go on to the next ROM. When all of the ROMS have been tested, 
it will return to the main menu. 


If one of the ROMS fails, replace it and run the test again. 
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* 

E. PROGRAMMER'S AID #1 TEST 

You would use this test if the customer complains that any or all of 
the functions supported by the Programmer's Aid //I ROM aren't working 
correctly. (See the Programmer's Aid #1 manual for a list.) 

The test checks the Programmer's Aid #1 utility ROM. 

To run the test: 

1) Install the Programmer's Aid #1 ROM (341-0016) at the DO position 
on the motherboard (location Fll) if you have an Apple ][, or the 
INTEGER ROM card (location Al) if you have an Apple ] [+. 



2) Boot the Apple ][ Product Diagnostics diskette. 

3) Use the <ESC> key to move the cursor to the PROGRAMMER'S AID ft 1 
TEST line on the main menu, then press <RETURN>. 

NOTE: This test MUST be observed in operation, as it does not "keep 
records" and report its results as the RAM test does. 

The test will run with no further inputs from you. The message "NO 
ERRORS ENCOUNTERED" will be displayed if the ROM is good, otherwise the 
message "UNABLE TO MATCH CODE" will appear. The program will then 
return to the main menu. 

If the ROM fails, replace it and run the test again. 
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F. KEYBOARD TEST 

You would use this test if the customer complains about missing 
characters when entering data/ commands/text or not being able to select 
functions (like menu items) when using programs. 

This test checks (actually, it allows you to check) each key on the 
keyboard, the keyboard encoder circuits, and the keyboard cable. The 
test procedure also checks the operation of the shift and control keys 
in combination with other keys. 

To run the test: 

1) Boot the Apple ][ Product Diagnostics diskette. 

2) Use the <ESC> key to move the cursor to the KEYBOARD TEST line on 
the main menu, then press <RETURN>. 

After the test is loaded, an introductory screen will be displayed. 

This screen tells you how to run the test, and explains what you will 
see on the test screen. 

3) Press any key to proceed to the test. When the test screen is 
displayed, blank out the keyboard "picture" by pressing keys. Make 
sure that you test both shift keys in the process. To extinguish 
the inverse characters, hold down the <CTRL> key and press the 
appropriate letter keys. The <ESC>, <RETURN>, and < ARROW> keys 
blank out the brackets, backslash, and underscore tTTat represent 
them on the "picture". 

4) After all of the "keys" are blanked out, press the SPACEBAR to 
return to the menu. 

If any single key fails the test, replace the keyboard mechanical 
assembly (or just the key if you wish). Any other problem Indicates a 
bad keyboard electronic assembly (piggybacked to the rear of the 
keyboard mechanical assembly) or the cable, so replace one of them 
(then the other if the problem remains). After replacing the 
appropriate module, run the test again. 
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G. 


GAME PADDLE/BUTTON TEST 


You would use this test If the customer complains that his paddles 
aren't working properly. 

This test allows you to check the game paddles/but tons, and the 
circuitry on the motherboard that interfaces with the paddles/buttons. 

To run the test: 

1) Connect the Game Paddles- to the GAME I/O socket near the right rear 
corner of the motherboard (to the right of the front end of the 
last peripheral slot). 

2) Boot the Apple ][ Product Diagnostics diskette. 

3) Use the <ESC> key to move the cursor to the GAME PADDLE/BUTTON TEST 
line on the main menu, then press <RETURN>. 

After the test is loaded, an introductory screen will be displayed. 

Thi6 screen explains how to use the test screen. 

4) Press any key to get to the test screen. Markers on the bottom and 
right edges of the white square show the actual values being read 
from the paddles. 

5) Slowly rotate each paddle control through its entire range. The 
asterisk should move around the white area. The markers should keep 
pace, indicating values from 0 to 255. The sweep of values should 
cover the full range of rotation of the control (i.e. they 
shouldn't read 0 or 255 when the control isn't near one of it's 
limits). 

6) Push each paddle button. The white area should turn black and the 
asterisk should turn white. The "colors" will swap repeatedly if 
the button is held in. 

7) Press <ESC> to return to the main menu when you have finished. 

If any part of the test fails, replace the paddles and run the test 
again. If it still falls, replace the motherboard and run the test 
again. Alternatively you could test the paddles on a system with a 
known good motherboard. If the test fails there, the paddles are bad; 
if it passes, the motherboard in the customer's system is bad. 
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H. TAPE READ /WRITE /VERIFY TEST 

You would use this test when the customer complains that he can't save 
data or programs on tape or can't read them from tape. 

This test checks the tape recorder Itself, the audio cables, and the 
circuitry on the motherboard that writes to and reads from a tape 
recorder. It can also be used to "calibrate" a tape recorder to work 
with the system. 

To run this test: 

1) Connect a cable between the CASSETTE OUT jack on the rear of the 
Apple ][ and the input (MIC) jack on the recorder (this is for the 
write phase). Connect another cable from the output (MON) jack 
the recorder to the CASSETTE IN jack on the Apple ][ (this 

the read phase). 

2) Put a scratch (expendable) tape in the recorder and rewind it. Set 
the record and playback levels to mid-range. 

3) Boot the Apple ][ Product Diagnostics diskette. 

4) Use the <ESC> key to move the cursor to the TAPE READ /WRITE /VERIFY 
TEST line on the main menu, then press <RETURN>. 

Instructions will be displayed for each phase of the test. Simply 
follow them as they appear. The write phase and read phase will each 
take about 10 seconds. The message "TAPE READ/WRITE TEST OK" will appear 
after the test is finished. 

If errors are found, you will be told to readjust the recorder and try 
again. 

If the test locks up (doesn't do anything new after a long time), it 
means that nothing is being read from the tape. Make sure that the 
recorder is working (you can test it with a microphone and your voice). 
The cables must also be good to carry the signal both ways. Check them 
for continuity and shorts, or try a different set. The volume level 
must also be correctly set - that is a trial and error process (the 
technical specification is IV peak-to-peak at the CASSETTE INput jack). 

If the recorder is working and set up properly (maybe it works with 
another system?) and the cables are good, replace the motherboard and 
run the test again. 
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I. COLOR BAR TEST 

You would use this test if the customer complained about display 
problems. 

This test allows you to check the display device (monitor or TV), the 
video cable, and the video generating circuitry on the motherboard. 

To run the test: 

1) Boot the Apple ][ Product Diagnostics diskette. 

2) Use the <ESC> key to move the cursor to the COLOR BAR TEST line on 
the main menu, then press <RETURN>. 

An introductory screen will be displayed, giving instructions on how to 
use the test screen. You are also given a choice of returning to the 
main menu or proceeding with the test. 

3) Press <RETURN> to proceed with the test. 

CONTINUED ON REVERSE 
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The test screen that is displayed consists of a set of color bars in a 
frame. The numbers along the bottom of the frame are the color codes. 
The colors are: 

l=magenta 2=dark blue 
5=grey 6=med blue 

9=orange 10=grey 

13=yellow 14=aqua 


OHblack 
4«*dark green 
8**brown 
12 -green 


3=purple 
7=light blue 
ll=pink 
15=white 


NOTE: Don't try to adjust the color trimmer capacitor on a black and 
white display; you won't see any changes. 


Intensity Color 



4) When you are finished, press <ESC> to return to the main menu. 

If the picture cannot be made acceptable, try a different monitor 
and/or cable and run the test again. If the problem persists, replace 
the motherboard and run the test again. 
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J 


GRAPHICS TABLET TEST 



You would use this test if the customer complained about problems with 
a graphics tablet. 

This test allows you to check the operation of the Graphics Tablet, 
Graphics Tablet Pen, and Graphics Tablet Interface Card. 

To run the test: 

1) Install the Graphics Tablet Interface card in slot 4 and connect 
the tablet and pen to it. 

2) Boot the Apple ][ Product Diagnostics diskette. 

3) Use the <ESC> key to move the cursor to the CARD TESTS line on the 
main menu, then press <RETURN>. 

4) Use the <ESC> key to move the cursor to the GRAPHICS TABLET TEST 
line on the card tests menu, then press <RETURN>. 

5) The first screen lists some things that must be done before the 
test will run. If any of the conditions have not been met, do 
whatever is necessary to meet them and start again. Otherwise, 
press <ESC> to continue. 

The test will check the ROM on the interface card and report whether it 
is good or bad, give you instructions on adjusting the interface card, 
display a set-up screen for doing the adjustment, give instructions for 
testing the tablet, display a screen for that test, and tell you if the 
tablet works. 

If the ROM test fails, replace the ROM and run the test again. If you 
can't get the correct display during the interface card adjustment, 
replace the pen and run the test again. If the attempted repair doesn't 
fix the problem, replace the interface card. If you get missing dots 
during the surface test, replace the tablet. 
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K. APPLESOFT /INTEGER ROM CARD TEST 


You vould use this test if the customer complained about problems In 
running programs written in the type of BASIC contained on the firmware 
card. 

This test checks each ROM in the APPLESOFT or INTEGER set on a firmware 
card, whichever is installed. 

To run the test: 

1) Install the firmware card in slot 0. 

2) Boot the Apple ][ Product Diagnostics diskette. 

3) Use the <ESC> key to move the cursor to the CARD TESTS line on the 
main menu, then press <RETURN>. 

4) Use the <ESC> key to move the cursor to the APPLESOFT/INTEGER ROM 
CARD line on the card test menu, then press <RETURN>. 

NOTE: This test MUST be observed during operation as it does not "keep 
records" and report its results as the RAM test does. 

The test will run with no more inputs from you. As each ROM is tested 
the program will display the name of the ROM. After testing the ROM it 
will report either "NO ERRORS FOUND" (for a good ROM) or "CAN'T MATCH 
CODE" (for a bad one), then it will go on to the next ROM. When all of 
the ROMs have been tested, it will return to the card test menu. 

If any of the ROMs fail, replace it and run the test again. 


Apple ][ Product Diagnostics 


rev. 9-7-82 


page 2.13 


L. LANGUAGE CARD TEST 

You would use this test if the customer complained about problems 
loading or running programs that use the language card (e.g. Pascal, 
Pilot, Logo, Fortran, Cobol, etc.). 

This test checks the RAM and the Autostart ROM located on the language 
card. The disk drive is activated during the test to create electrical 
noise and to put a heavy load on the power supply. These conditions 
make it more likely that marginal RAM will fail. 

To run the test: 

1) Install the Language card in slot 0. The cable replaces the RAM IC 
at location E3 on the motherboard (the left rear comer of the 
outlined memory area). 

2) Boot the Apple ][ Product Diagnostics diskette. 

3) Use the <ESC> key to move the cursor to the CARD TESTS line on the 
main menu, then press <RETURN>. 

4) Use the <ESC> key to move the cursor to the LANGUAGE CARD line on 
the card test menu, then press <RETURN>. 

The test will check the language card RAM and display the results. The 
results screen has a mini-menu at the bottom that works with the <ESC> 
and RETURN keys as the other menus do. RETEST and BEGIN CONTINUOUS TEST 
refer to the RAM test only, not to the entire language card test. 

5) Select PROCEED WITH TEST and press <RETURN>. 

The test will display two status pages, then test the Autostart ROM. 
You'll have to press a key to proceed from each of those steps to the 
next. For the ROM test, the message "NO ERRORS ENCOUNTERED" (for a good 
ROM) or CANNOT MATCH CODE" (for a bad ROM) will be displayed briefly 
(so you must be watching) before the test returns to the card test menu 

If any RAM is shown as bad on the results screen, replace the bad IC 
and run the test again. If any status states are bad, replace the 
language card and run the test again. If the ROM fails, replace the ROM 
and run the test again. 


Apple ] [ Product Diagnostics 


rev. 9-7-82 


page 2.14 




Mo DISK I/F CARD TEST 

You would run this test If the customer complained about problems In 
saving programs or loading them from a diskette. 

This test checks the P5 or P5A PROM installed at location D3 on the 
Disk Interface card, whichever is installed. 

To run the test: 

1) Note whether the Disk Interface card has a P5 (341-0009) or P5A a 
(341—0027) PROM installed at location D3. 



2) Install the Disk Interface card in slot 6. 

NOTE: If you are unable to boot using the Interface card being tested 
(because it has a P5 PROM or won't work), install it in a slot other 
than 0 or 6, and boot with a known good Interface card in slot 6. 

3) Boot the Apple ] [ Product Diagnostics diskette. 

4) Use the <ESC> key to move the cursor to the CARD TESTS line on the 
main menu, then press <RETURN>. 

5) Use the <ESC> key to move the cursor to the DISK I/F CARD line on 
the card test menu, then press <RETURN>. 


CONTINUED OH REVERSE 
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6) When prompted to do so, enter the slot number where the Disk 
Interface Card is installed. 

7) When asked if the language card PROM is installed, answer Y if 
there is a P5A PROM or N if there is a P5 PROM on the card. 

NOTE: This test MUST be observed while running, as it doesn't "keep 
records" or maintain a results display like the RAM test. 

The test will finish with no more inputs from you. If the PROM checks 
out OK, it will tell you so. If not, the message "UNABLE TO MATCH CODE" 
will be displayed. After reporting its results, it returns to the card 
test menu. 

If the PROM falls, replace it and run the test again. If the problem 
persists, replace the interface card and run the test again. 
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N. PRINTER CARD TEST 


You would use this test if a customer complained about problems in the 
operation of a parallel printer (i.e. DMP, Epson or Centronics). 

This test checks the PROM on the APPLE Parallel Interface card. 

To run the test: 

1) Turn the APPLE ][ off. 

2) Install the Parallel Interface card in peripheral slot 1. 

3) Boot the Apple ] [ Product Diagnostics diskette. 

4) Use the <ESC> key to move the cursor to the CARD TESTS line on the 
main menu, then press <RETURN>. 

5) Use the <ESC> key to move the cursor to the PRINTER CARD line on 
the card test menu, then press <RETURN>. 

6) When prompted to do so, enter the slot number where the Parallel 
Interface card is installed (slot 1). 


NOTE: This test MUST be observed during operation, as it doesn't "keep 
records" and it returns to the menu when it is done. 

The test will run with no further inputs from you. When it is done, it 
will report "CODE CHECKS OUT OK" for a good "PROM" or "UNABLE TO MATCH 
CODE" for a bad one. 

If the PROM fails the test, replace it and run the test again. If the 
problem persists, replace the Interface card. 
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0. serial/ communications card test 


You would use this test if the customer complained about problems In 
the operation of a serial printer (e. g. Qume or Diablo) or modem. 

This test checks the Apple Serial Interface card and the Apple 
Communications Interface card. Both cards must be Installed for the 
test to operate. 

To run the test: 

1) Install the Serial interface card in slot 1, and the Communications 
interface card in slot 2. 

2) Connect a loop- back jumper cable between the Serial Interface and 
Communications Interface connectors. 



• cDDDDDDDtEDDt 


3) Boot the Apple ][ Product Diagnostics diskette. 

4) Use the <ESC> key to move the cursor to the CARD TESTS line on the 
main menu, then press <RETURN>. 

5) Use the <ESC> key to move the cursor to the SERIAL /COMMUNICATION 
CARD line on the card test menu, then press <RETURN>. 


CONTINUED ON REVERSE 
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6) When prompted to do so, enter the slot numbers for the Serial 
Interface card (slot 1) and the Communications Interface card (slot 
2). The test will check the PROMs on both cards, reporting their 
status (CODE CHECKS OUT OK or UNABLE TO MATCH CODE). 

7) When the switch test screen appears, make sure that the picture 
matches the actual DIP switch positions on the Serial card. Then 
manipulate each switch to both of its positions and watch to see 
that the picture follows the switch. Finish up with all of the 
switches ON except switch #2. 



8) Press <ESC>. When the communications test screen appears, slowly 
type a few characters. The characters that you type should appear 
on both the SENT and RECEIVED lines. 

9) When you are satisfied that the communication from Serial card to 
Communications card is good (about 8 characters), press <ESC> ONCE. 
This will reverse the direction of the test. The screen will look 
almost identical except for the labels on the SENT and RECEIVED 
lines. 


10) Slowly type a few more characters. They should appear on the SENT 
and RECEIVED lines as you type them. 

11) When you are satisfied that the Communications card is talking to 
the Serial card properly, press <ESC>. 

The test will display a status screen, telling you what revision PROMs 
are on each card and whether the cards are working properly. 

If any of the PROMs fails the test, replace it. If the problem 
persists, replace the appropriate card. If the switch setting test 
doesn't work, replace the Serial card. If the communication test fails, 
replace the Serial card. If it still fails, replace the Communications 
card. After any of these actions, run the test again. 
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P. SILENTYPE TEST 

You would use this test if the customer complained about poor print 
quality or any problems in the operation of the Silentype. 

This test checks the PROM and RAM on the Silentype Interface card and 
the various functions of the printer mechanism. You have the option at 
the beginning of the test of printing a printer alignment pattern 
instead of running the test. 

To run the test: 

1) Install the Silentype Interface card in slot 1 and connect the 
Silentype to it. 

2) Boot the Apple ][ Product Diagnostics diskette. 

3) Use the <ESC> key to move the cursor to the CARD TESTS line on the 
main menu, then press <RETURN>. 

4) Use the <ESC> key to move the cursor to the SILENTYPE TEST line on 
the card test menu, then press <RETURN>. 

5) When given the option of aligning the print head, reply "N" (unless 
you are doing an alignment, which is beyond the scope of this 
lesson) . 

The test will check the PROM (firmware) and RAM on the Silentype 
Interface card and report the status of each. It will then check the 
margin switch on the Silentype and report its status. 

6) The test will now exercise the carriage and paper drives, printing 
and variable intensity circuits, and bi-directional print function. 
It takes a few seconds after the screens appear before the tests 
actually start. Judge the printer’ s performance in each step 
according to the standards given by the diagnostic. Enter "Y" if it 
is acceptable or "N" if it isn't. If all of the tests pass, the 
test will return to the card test menu. 

It would be redundant to list here what you should do if a part of the 
Silentype test fails, because a list of recommended corrective actions 
is provided by the test itself in the event of failure (including if 
you tell it that the result of one of the print function tests was 
unacceptable). 
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Apple ] [ Troubleshooting Chart 


NOTE: The Probable Causes are listed in the order of probable failure. It 
is recommended that Probable Causes are checked or replaced in the order 
listed. 


Symptom 

Probable Cause 

Apple will not boot; 
drive comes on. 

1) RAM row E. 

2) RAM on Language Card 
at location E2. 

3) Motherboard 

Programs run erratically, 
often crash. 

1) RAM 

2) Motherboard 

No beep and no message is 
displayed; monitor has 
random characters on screen 
when the Apple is turned on; 
drive does not come on. 

1) RAM row C. 

2) "F 8" ROM at location 

F3 on the motherboard. 

3) "F8" ROM on the Lan- 
guage Card at location 
E2. 

A) Motherboard 

Peripheral does not 
work properly. 

1) Motherboard 

Keys fail to remove 
appropriate character 
from the keyboard test on 
the Apple ] [ diagnostic. 

1) Keyboard Cable 

2) Keyboard Electronic 

3) Keyboard Mechanical 

A) Motherboard 

Applesoft or Integer 

BASIC fails to operate 
or is erratic. 

1) ROM 

2) Motherboard 

Game I/O port malfunction 
(Check with diagnostic. ) 

1) Game Paddles 

2) Motherboard 

All video malfunctions 
(Graphics and Text) 

1) Motherboard 

Cassette Interface 
malf unct ion 

BBaaSBBS333XBBBBBaSBSBBS=3SBCOE2=SS=SSS 

1) Motherboard 
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Apple ] [ Troubleshooting Chart 



Symptom 

Probable Cause 

Apple ][ system dead. 

1) Power Supply 

(No beep, no video, 
no power light) 

2) Motherboard 

Apple ] [ system dead 

1) Power Supply 

(No beep, no video, 
power light on). 

2) Motherboard 


Speaker malfunction 1) Speaker 

2) Motherboard 


No video display 


1) Video Cable 

2) Video pot adjustment 

3) Motherboard 
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Apple ] [ Chip Swapping Chart 



Symptom 

Location(s) 

Defective Chip Type 

Dead Apple System 

A2 

74LS00 

(Power On Light) 

B1 

74S174 


B2 

74S86 


B13 

74LS02 


Cl 

74LS153 


C2 

74LS195 

No RESET or No Response 

A13 

555 


B5 

74LS174 


B6 

74LS257 


B7 

74LS257 


B8 

74LS174 


Bll 

74LS08 


C14 

74LS32 


Ell, 12, 13 

74LS153 


F12 

74LS138 


F 13 

74LS138 


F14 

9334 


HI 

74LS08 


H3, 4, 5 

8T97 


H8 

6502 


H10.ll 

8T28 


H14 

74LS5251 

Apparent ROM Problems 

F12 

74LS13 


HI 

74LS08 

Apparent RAM Problems 

A2 

74LS00 


B5, 8 

74LS174 


C14 

74LS32 


D2 

74LS20 


E2 

74LS139 


Ell, 12, 13 

74LS153 


F2 

74LS139 


HI 

74LS08 

No Video 

A2 

74LS00 

(Speaker does Beep) 

A8 

74LS257 


A9 

74LS151 


A10 

74LS194 


B2 

74S86 


BIO 

74LS74 


B13 

74LS02 


C2 

74LS195 


Cll 

74LS04 


Dll, 12, 13, 14 

74LS161 

SSSSSSSSSSSSB3SS33SB3BB 
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Apple ] [ Chip Swapping Chart 


Symptom Location(s) Defective Chip Type 


No Text Mode 

A3 

A5 

A8 

A9 

A10 

B2 

74166 

1513 

74LS257 

74LS151 

74LS194 

74S86 

HIRES or LORES Problem 

AO 

74LS194 


A8 

74LS257 


A9 

74LS151 


All 

74LS74 


B4,9 

74LS194 


BIO 

74LS74 


Cll 

74LS04 


C12 

74LS257 


F 14 

9334 


HI 

74LS08 


J1 

74LS257 


Dark Screen A2 74LS00 


B1 

74LS174 

B2 

74S86 

Cl 

74LS153 


C2 74LS195 


V or H SYNC Fails 

C13 

C14 

Dll, 12, 13, 14 

74LS51 

74LS32 

74LS161 

Wrong Page or Video Mode 

B5, 8 

74LS174 


Bll 

74LS08 


B12 

74LS11 


B13 

74LS02 


Cll 

74LS04 


C12 

74LS257 


Ell, 12, 13 

74LS153 


E 14 

74LS283 


F2 

74LS139 ' 


F14 

9334 


HI 

74LS08 


J1 

74LS257 
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Apple ] [ Chip Swapping Chart 


Symptom 

Location(s) 

Defective Chip Type 

Wrong or Bad CHRS 

A3 

74166 


A5 

1513 


B5, 8 

74LS174 


B6,7 

74LS257 

Bad Cursor 

A3 

74166 


B2 

74S86 


Bll 

74LS08 


B 13 

74LS02 

Bad Graphics 

A8 

74LS257 


A9 

74LS151 


A10 

74LS194 


All 

74LS74 


B4,9 

74LS194 

No Color 

B12 

74LS11 


B13 

74LS02 


C13 

74LS51 

Game Paddles Problem 

F13 

74LS138 


H13 

558 


H14 

74LS251 

Cassette Loading Problem 

F 13 

74LS138 


H14 

74LS251 


K12 

741 OP AMP 

Cassette Saving Problem 

F 13 

74LS138 


K13 

74LS74 

Speaker Problem 

F 13 

74LS138 


K13 

74LS74 

Keyboard Problem 

A12 

74LS02 


B6, 7 

74LS257 


BIO 

74LS74 


Cll 

74LS04 


F13 

74LS138 

Peripheral Card in Slot 

H2, 12 

74LS138 

Won' t Work 

ii 

ii 

n 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

ii 

n 

ii 
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Apple II Technical Procedures 
Section 4 

Illustrated Parts List 


The figures and lists below include all piece parts that can 
be purchased separately from Apple for the Apple II, along 
with their part numbers. These are the only parts available 
from Apple. Refer to your Apple Service Programs manual for 
prices . 


Contents : 

Illustrated Parts List 
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APPLE II/II+ (Figure 1) 


Item 

Part No. 

1 

830-0002 

2 

705-0023 

3 

661-91205 

661-91207 

4 

590-0007 

5 

830-0003 

6 

865-0001 

7 

600-0009 

8 

661-91023 

9 

710-0007 

10 

661-91073 

11 

605-0119 

12 

605-0133 

13 

661-91039 

661-91040 

14 

825-0036 

15 

661-0258 

16 

699-8001 

17 

815-0409 

18 

805-0115 

19 

705-0065 

20 

810-0360 

21 

810-0359 


Description 

Apple II/II+ Hedlock Fastener 
Apple II/II+ Switch, Power Supply, 
Rocker, Two Pole 

Apple II/II+ Motherboard, RFI , w/RAM 
Apple 11+ Motherboard, RFI, w/RAM 
Cable, AII/II+ Keyboard 
Apple II/II+ PCB Standoff Fastener 
Apple II/II+ Rubber Foot 
Apple II/II+ Speaker Assembly 
Apple II/II+ Keyboard Elec Encoder 
Apple II/II+ Lamp 

Apple II/II+ Keyboard Alp Sw RFI Sculp 
Apple II/II+ Keycap Set - 
Non-sculptured 

Apple II/II+ Keycap Set - Sculptured 
Apple II Power Supply, As tec, non-RFI 
Apple II/II+ Power Supply, RFI 

Apple 11+ Nameplate 

Apple II/II Mouse Assembly 

Rubber Coated Mouse Ball 

Mouseball Retainer 

Disk Clamp, Alle 

Switch, Power Supply, Rocker, 

Three Pole 

Apple II Housing w/EMI 
Apple II Lid w/EMI 
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Description 


APPLE II/II+ (Figure 2) 


tem 

Part No. 

1 

315-0828 

2 

341-0001 

341-0013 

3 

341-0012 

4 

341-0016 

341-0011 

5 

302-9334 

6 

341-0036 

7 

197-0001 

8 

600-0361 

9 

341- 0004 

342- 0020 

10 

341-0003 

341-0015 

11 

341-0002 

341-0014 

12 

315-0897 


IC, TTL, 8T28, 3 STAT (on early All 
Board ) 

ROM 16K EO (Integer) 

ROM 16K-1AS-EO (Applesoft) 

ROM 16K-1AS-D8 (Applesoft) 

ROM 16K-DO (Integer) 

ROM 1 6K-1AS-D0 (Applesoft) 

IC, 9334 
ROM, SPCL 

Crystal, 14.318630 MHz 
Tube of 16K RAM (25 IC/Tube) 

ROM 16K F8 (Integer) 

ROM Autostart F8 (Applesoft) 

ROM 16K F0 (Integer) 

ROM-1 6K-1AS-FO (Applesoft) 

ROM 16K E8 (Integer) 

ROM 16K-1AS-E8 (Applesoft) 

IC, TTL, 8T97, HI SP Hex 3-Stat Buffer 


APPLE II/II+ (Figure 3) 


1 341-0299 IC EPROM X-Meg ProFile Interface 


APPLE II/II+ (Figure 4) 

1 331-0931 IC Keyboard Encoder 
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APPLE II/II+ (Figure 5) 


Item Part No. 


Description 


1 341-0028 IC, PROM STATE MACHINE P6A 

2 341-0027 IC, PROM, P5A 


APPLE II/II+ (Figure 6) 


1 590-0003 

2 590-0127 

3 590-0133 

4 590-0126 


Power Cable, AC 
School Bus External Cable (3 

School Bus External Cable (6 

School Bus Internal Cable 


APPLE II/II+ (Figure 7) 

1 341-0057 ROM, Parallel Printer Boards 


APPLE II/II+ (Figure 8) 

1 600-0008 Configuration Block SSC 

2 590-0021 Cable Assy Super Serial 


meter ) 
meter ) 
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APPLE II/II+ (Figure 9) 


Description 

Fuse, Power Supply, 1 amp 250V 


Item Part No. 

1 740-0001 


The following keyswitches are illustrated in the Apple II 
product section, Appendix A: 

705-0015 Alps Short Stem Keyswitch 

705-0070 Alps Long Stem Keyswitch 

815-0772 Straight Adapter 
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Apple II Technical Procedures 
Appendix A 

Keyboard and Keyswitch Replacement 


There are two basic types of keyboards for the Apple II: the 
Datanetics and the Alps. Among the Alps keyboards, there are 
two types: long stem and short stem. Only the Alps long stem 
keyboard is currently supported by Apple Computer. 

The following procedure will identify Apple II keyboards. If 
you only want to identify a keyswitch , go to Figure 2, page 
A. 3. To replace a keyswitch, go to section 3 of "You Oughta 
Know" . 


To Identify a Datanetics or Alps Keyboard 


1. To identify a keyboard, expose a keyswitch by carefully 
prying off a keycap with a screwdriver or knife blade. 

2. Before identifying the keyswitches, here are some 
important distinguishing features you should know: a) 
Only Alps short stem keyswitches have adapters, small 
plastic pieces that fit on the stem to make it longer, 
b) Alps long stem keyswitches are capped directly with 
the keycap, c) Datanetics keyswitches have a square 
collar on the middle of the stem. Refer to Figure 1 
below for the differences between the Apple II 
keyswitches . 





Alps surface) Alps 
Long Stem Short Stem 



Datanetics 


FIGURE 1 


Apple II Keyboard Replacement 


rev. Sep 85 


page A.l 


3. Now find the keyswitch on Figure 2 (page A.3). Then 
find the service part number of the appropriate keyboard 
in the right hand side of the table. 

4. If you cannot identify the keyswitch using Figures 1 and 
2, then remove the keyboard and look for the name 
"Datanetics" on the PCB.* 

o If you locate the word "Datanetics" on the PCB, 
replace the keyboard with an Alps long stem. 

o If you do not locate the word "Datanetics" on the 
PCB, then go to step 5. 


5. Check to see if you find an adapter on the keyswitch. 

If there is an adapter, then the keyboard is an Alps 
short stem. If there is not an adapter, then the 
keyboard is an Alps long stem. Verify this by checking 
Figure 1, page A.l. 


* Datanetics keyboards and keyswitches are no 
longer supported and replacement parts can no 
longer be ordered. 
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FIGURE 2: Apple II 


Keyswitch 


Keyboard 


A. Alps Lon g Stem 



7Q5-0D70 
Alps Long Stem 
("Extended") 


Service Part 
Number of 
Keyboard: 

661-91073 


B. Alps Short Stem 



I Adapter 

705-0015 
Alps Short Stem 

(Uses adapter 815-01B2 
with non-sculptured keycaps; 
uses adapter 015-0772 
with sculptured keycaps) 


815-0182 
12° adapter 
used with 
short-sten keyswitches and 
non-sculptured keycaps 



815-0772 
Straight adapter 
used with short-sten 
keyswitches and 
sculptured keycaps 



Service Part 
Number of 
Keyboard: 

- 661-74025 

- 661-91021 

- 661-91075 


C. Datanetics 


(Obsolete) 



Reset 

(Obsolete) 


Service Part 
Number of 
Keyboard: 

- 661-74024 

- 661-91020 


* These Keyboards are no longer available 
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Apple II Technical Procedures 
Appendix B 

Power Supply Switch Replacement 


Contents: 

Introduction B.3 

Requirements B. 5 

Procedures B.7 

Checklist B. 15 
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INTRODUCTION 


NOTE: These procedures are for gold— case power 

supplies only. Do not attempt to repair silver-case 
power supplies; replace them with gold-case power 
supplies. 


If an Apple II cannot be turned on (or off), the most 
probable cause is a power supply problem. You can test this 
by substituting a known-good power supply in the customer's 
Apple II; if the problem disappears, you have isolated it to 
the customer's power supply. 

The most common cause of power supply problems is the switch. 
If the switch cannot be moved, or if it offers no resistance 
to movement, the switch is probably causing the problem. 

While you are replacing the switch, you can also check the 
fuse. The switch and fuse are the only Level 1 replaceable 
components . 

For a summary of the procedures, see p. B.15. 

WARNING: Power supplies store dangerous high voltages and 

should always be disconnected before being serviced. Even 
after they are disconnected, power supplies may hold a 
dangerous voltage. ALWAYS EXERCISE CAUTION IN REPAIRING 
POWER SUPPLIES: NEVER PROBE INSIDE A POWER SUPPLY 
UNNECESSARILY. 


NOTE: This repair is optional at Level 1. With the 

reduction in the price of the power supply exchange module, 
it may be more economical, depending upon your equipment and 
experience, to swap out defective power supplies. 

Older model silver-case power supplies lack self-discharging 
circuits and should not be repaired in any case; always 
exchange them for gold-case supplies. 
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Item 1 Item 2 Item 3 

FIGURE 1 
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REQUIREMENTS 


A. Tools: 

1. Soldering iron (25 watt) and 63/37 rosin-core solder 

2. Needlenose pliers 

3. X-acto knife 

4. Four-inch diagonal cutters ("dikes") 

5. Heat gun 

6. Wire stripper (preferably automatic) 

7. Pencil eraser 

8. Hemostats 

9. Portable power drill, with approx. 13/64 inch (.2" or 

5mm) diameter bit 

10. Vise large enough to hold power supply 

11. Safety goggles 

12. 1/8 inch center punch or 16-penny nail 

13. Hammer 

14. Small or medium Phillips screwdriver 

15. Small flatblade screwdriver 

16. Insulated fuse-puller or equivalent 

B. Replacement material and components: 

Fuse, 1 AMP, 250 Volt 

For power supplies with a large, two-terminal switch, 

1. Switch, Power Supply, Rocker, Two Pole (Figure 1, 
switch A) 

2. Shrink tubing, 1/4 inch internal diameter 
For those with small, three-terminal switch, 

1. Switch, Power Supply, Rocker, Three Pole (Figure 1, 
switch B) 

2. Shrink tubing, 1/8 inch internal diameter 

[See Figure 1 for the three types of switch usually found 
in Apple II power supplies. The small, three-pole switch 
(Figure 1, switch B) is now obsolete and should be 
replaced with a new Switch, P.S., Three Pole (Figure 1, 
switch C). The large, two-pole rocker switch, (Figure 1, 
switch A) must be replaced by another two pole, rocker 
switch, (Figure 1, switch A).] 
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Figure 2 

Bottom View of Power Supply 
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PROCEDURES 

0 . BEFORE YOU DO ANYTHING ELSE, take two 3/4 inch pieces of 
shrink tubing (1/8 inch internal diameter if working with 
small switch, 1/4 inch i.d. for large switch), and place 
or tape them onto the new switch, so that you won't 
forget to install them before soldering the new switch to 
the power supply leads. 

1. REMOVE THE POWER SUPPLY FROM THE APPLE II 

a. Power off the Apple II and disconnect the power cord 
from the power supply. 

b. Unplug the power supply from the motherboard. 

c. Unscrew the power supply from the Apple II baseplate 
and carefully remove it from the Apple II. 

2 . REMOVE THE COVER (BOTTOM PLATE) FROM THE POWER SUPPLY 

NOTE: Some technicians prefer to pry the switch out of 

the case without removing the cover. If the switch is 
obviously bad and you choose not to open the case, go 
directly to step 3. 

a. Locate the two rivets that hold the bottom plate onto 
the power supply (Figure 2, #1). 

b. Clamp the power supply down firmly in the vise, so 
that one of the rivetted sides is facing up. 

c. Insert the 13/64 inch bit into the drill chuck and 
secure it. Put on safety goggles to protect your 
eyes from metal shavings. 

d. Position the drill bit in the center of the rivet, 
making sure the drill is aimed straight down into the 
rivet head. Holding it firmly so that it doesn't 
slip off the rivet, turn it on at a low speed and 
drill until the head of the rivet comes off. Do not 
drill all the way through the rivet or enlarge the 
hole in the case. Be careful not to scratch the 
case . 

NOTE: If the rivet is loose and turns with the 

drill, place the center punch in the hole in the 
rivet head and hit it with the hammer. This will 
spread the rivet head so it will grip the hole. 
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e. Hold the center punch on the rivet and hit it with 
the hammer until the rivet falls through into the 
case . 

f. Repeat steps d and e for the rivet on the opposite 
side of the case. Remove the power supply from the 
vise. 

g. Remove the eight screws (four on each side) that hold 
the bottom plate on (Figure 3, #1). 

h. Pry up the bottom plate and set it aside. Be careful 
not to scratch the case. 

i. Turn the power supply over and shake it to remove the 
rivet fragments. MAKE SURE YOU FIND BOTH RIVETS. If 
you can't find them, loosen (but do not remove) the 
screws that hold the p.c. board in place and shake 
until the rivets come out, but to avoid possible 
shock hazard, NEVER USE YOUR FINGERS TO PROBE INSIDE 
THE POWER SUPPLY; shake the rivets out of the case. 

If you loosen the PCB screws, be sure to retighten 
them afterwards. 

j. Check the fuse (located near the switch and the power 
cord plug; usually marked Fl on the p.c. board). If 
it has blown, use an insulated fuse puller, 
machinist's scribe or other INSULATED tool to pry up 
one end; then you can remove it with your fingers. 
(Handle it by its metal ends.) Replace it with 
another fuse (1 Amp, 250 Volt) and test the power 
supply on a known-good system. If the second fuse 
blows also, do not attempt further repair. Replace 
the power supply with an exchange module and send the 
defective power supply back to Apple. 
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(a) SIDE VIEW 


(b) TOP VIEW 


FIGURE 4 
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3 


REMOVE THE OLD SWITCH 



a. If you have removed the cover, clip off the two 
locking tabs (Figure 4, #1) on top of the switch 
(use diagonal cutters); then push the switch out 
with your fingers. (If that doesn't work, push 
the lower locking tabs out of the way with a 
screwdriver and try pushing again.) 

If you left the cover on, pry the switch out of 
the case (use screwdriver, assisted by needlenose 
pliers). Take care not to scratch the case. 


b. Strip the shrink tubing (Figure 4a, #2) off the leads 
(i.e., wires) (use X-acto knife), taking care not to 
damage the insulation on the leads. 

c. De-solder the leads from the switch terminals and 
discard the switch. (To de-solder, tin the soldering 
iron [i.e., put a drop of fresh solder on it] and 
heat the solder joint, while tugging on the switch 
with your free hand. When the solder melts, pull the 
lead free . ) 

HINT: The leads are very short. If you are working 

with the cover on, a pair of hemostats, loosely 
clamped onto the leads, can simplify your job by 
keeping the leads steady and preventing them from 
falling back into the case. 

4. CLEAN AND PREPARE THE LEADS 

a. Clean excess solder from the leads (use soldering 
iron: either tap it off or draw it off onto the 
iron ) . 

NOTE: IF THE LEADS ARE VERY SHORT AND AWKWARD TO 

WORK WITH, REMOVE THE COVER FROM THE POWER SUPPLY, AS 
IN STEP 2 ABOVE. IF THEY ARE TOO SHORT TO CONNECT TO 
THE NEW SWITCH, REPLACE THE POWER SUPPLY. 

b. Clip off any badly frayed part of the ends of the 
leads. (Cut off no more than necessary.) 

c. Strip wires to obtain 1/4 inch of stripped wire on 
each lead. Twist ends to prevent fraying. 

d. Tin the end of each lead. 
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FIGURE 7 
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e. Slip a one-inch piece of heat-shrink tubing on each 
lead, and slide it back as far as possible (to 
prevent heat damage while you are soldering). 

f. Shape the end of each lead so that it will fit 
through the terminal of the new switch (use 
needlenose pliers). 

5. INSTALL THE NEW SWITCH 


a. THREE-TERMINAL SWITCH: Thread either lead through 
the hole in either outside terminal and crimp it 
with the pliers, so that the lead forms a loop 
around the end of the terminal (Figure 5). Attach 
the other lead to the middle terminal in the same 
way. 

— The open terminal will now mark the "ON" side. 
Orient it toward the top of the case. (See Figure 6. 
If you are working with the cover off, the case 
will be upside down.) 

TWO-TERMINAL SWITCH: Clean the terminals of the 
switch with an eraser; then tin them. Then thread 
one lead through each terminal and crimp it with pli- 
ers, to form a loop around the end of the terminal 
as in Figure 5. 

— Make sure that "ON" (marked on the switch) is to- 
ward the top of the case. (If you are working with 
the cover off, the case will be upside down: see 
Figure 6 . ) 


b. Solder the leads to the terminals. To avoid damaging 
the switch, do not apply the soldering iron to the 
switch for more than 20 seconds. 

c. Check your solder joints. (See Figure 7 for examples 
of good and bad solder joints.) 

d. After the solder has cooled, slip the shrink tubing 
down both leads, making sure that it covers both 
terminals completely and overlaps the insulation on 
the leads. Heat the tubing with the heat gun until 
it has shrunk to a tight covering around each 
terminal and lead. 
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e. Make sure the "ON" side of the switch (the open 

terminal of the three-terminal switch) is toward the 
top of the case, and push the switch into its slot in 
the case until it seats itself firmly. (See Figure 
8 . ) 


6. REPLACE THE COVER 

a. If you removed the cover, turn over the power supply 
and shake it to remove loose objects, metal shavings, 
etc. Inspect visually for excess solder droplets, 
etc., and remove any you find. (A brush, vacuum or 
air gun might be helpful.) 

b. Replace the cover and fasten it with the eight 
screws. DO NOT REPLACE THE RIVETS. 


7. TEST THE REPAIR 

a. Plug the repaired power supply into the motherboard 
of a known-good Apple II (NOT the customer's). 

b. Make sure the power supply switch is set to "OFF". 
Connect the power cord to the power supply, then to 
the wall. 

c. Turn on the power supply. If the power light goes on 
and the Apple II tries to boot, the repair was 
successful. Replace the power supply in the 
customer's Apple II and return the system to the 
customer. 


If the repair was not successful, swap power supplies for the 
customer and send the customer's power supply to Regional 
Service Center. 


Top 


FIGURE 8 



Bottom 
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CHECKLIST 


Use this checklist as an on-the-job reminder. For detailed 
explanations of any steps, refer to the procedures on the 
preceding pages. 

1. Equipment ready? 

a. Switch 

b. Medium flatblade screwdriver 

c. Needlenose pliers 

d. X-acto knife 

e. Four-inch diagonal cutters ("dikes") 

f. Heat gun 

g. Shrink tubing 

h. Wire stripper (preferably automatic) 

i. Soldering iron (25 watt) and 63/37 rosin-core solder 

j. Hemostats 

k. Small or medium Phillips screwdriver 

l. Drill with 13/64 inch (5mm) bit 

m. Safety goggles 

n. Center punch or 16-penny nail 

o. Hammer 

p. Eraser 

q. Fuse-pulling tool (insulated) 

r. Fuse 

2. Remove power supply. 

3. Open case and check fuse. (Optional) 

4. Pry out switch. 

5. De-solder and prepare leads. 

6. Put shrink tubing on leads. 

7. Solder leads to new switch. (See Figure 8 for 
orientation of 3-pole switch.) 

8. Position shrink tubing over solder joints and apply 
heat. 

9. Pop switch in. 

10. Shake out case (if open). 

11. Replace cover; do not replace rivets. 

12. Test on Apple II (NOT THE CUSTOMER'S). 
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Apple /// Memory and Logic Board Exchanges 

All Apple /// 12V or 5V 128K systems will be upgraded to 5V 
256K systems for a nominal charge when a Memory Board or 12V 
Logic Board failure occurs. 

All 5V Memory Boards are to be returned to Apple WITH RAM. 

The exchange modules are fully stuffed with 256K of RAM. 

The 5V 256K version of the Apple /// Memory Board and the 5V 
Apple /// Logic Board are the only modules available from 
Apple for purchase or exchange. 

To summarize, if you have a 12V system and one board is found 
to be defective, both boards (logic board and memory board) 
will have to be replaced. 
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REMOVING THE COVER 


1* Power down and disconnect the AC power cord from the source and 
then from the back of the Apple ///. 

2* Disconnect all other external cables from the back of the Apple 
///. (See Figure 1). 

3. Lift up the front edge of the Apple and tip it up so it rests on 
the back of the casing. 

4. Use a flat blade screwdriver to turn the locking screws, one on 
each side of the Apple III, 1/4 turn counterclockwise. (See Figure 
2, Item 1). 

DO NOT REMOVE THESE SCREWS— they are self-capturing and are supposed 
to stay in. 

5. Lower the Apple /// to the operating position and with a hand on 
each side, lift the cover up and pull it forward to remove it. (See 
Figure 3). 


B. REPLACING THE COVER 

1. -With the Apple /// in operating position, place the cover on making 

sure that it is seated properly all the way around. Be sure that 
the four tabs on the back of the cover fit into the four slots in 
the back of the Apple. 

2. Tip up the front edge of the Apple and tighten the two locking 
screws by turning them 1/4 turn clockwise. 
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REMOVING THE ANALOG BOARD 



1. Remove the cover. 

2. To get to the analog board you must first remove the disk assembly 

shield. To do this, use a flat blade screwdriver to slide the two 

Tinnerman retaining clips on the disk assembly shield forward. (See 
Figure 4, Item 1). 

NOTE: The clips should come off easily. However, they sometimes fly 
so you should keep a finger on them. 

3. Remove the disk assembly shield by flexing the side out (See Figure 

4, Item 2) and lifting up on the shield. 

The shield is only retained by the spring tension of the sides and 
four dimples which fit into depressions of the disk casting. 

4. Disconnect the disk ribbon cable. If it is hard to remove, work it 

off by pushing on the center tab or the sides of the plug with a 

small screwdriver. DO NOT PULL IT OUT BY THE CABLE! (See Figure 5, 
Item 1). 

5. Disconnect the read/write head cable. (See Figure 5, Item 2). 

NOTE: Do not try to remove the motor control cable yet. (see Figure 

5, item 4). 


6. Remove the two small Phillips head mounting screws which hold the 
analog board at the front of the casting. (See Figure 5, Item 3). 

7. Remove the analog board by gently twisting it counterclockwise and 
moving it forward until it clears the guide on the left. Unhook it 
from the guide on the right. (See Figure 6). 

8. Remove the motor control plug (Figure 5, Item 4) by disengaging the 
four nylon locking pawls which engage the two holes in the board 
from both top and bottom. Lift the pawls free and disconnect the 
motor control cable. 
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D. REPLACING THE ANALOG BOARD 

1* Connect the motor plug. Make sure the nylon pawls are engaged In 
the holes. 

2. Turn the board slightly counterclockwise and hook the board under 
the right retainer and then the left retainer. 

3. Replace the two screws in front. 

4. Replace the disk ribbon cable. 

5. Replace the read/write head cable. 

6. Replace the disk assembly shield. 

7. Replace the Tinnerman clips by putting them over the posts and 
sliding them back. Use a screwdriver to press down firmly on the 
sides of the clips to secure them. 

8. Replace the cover. 
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E. REMOVING THE DISK ASSEMBLY 

1. Remove the cover. 

2. Remove the Analog card. 

3. Draw a pencil line on the Apple III chassis along the front (See 
Figure 7, Item 2) and left side (Figure 7, Item 3) of the disk 
assembly bezel. This will serve as a location reference when the 
disk assembly is re-inserted. 

4. Loosen completely (but don’t remove yet) the two Phillips head 

screws that mount the disk assembly to the Apple /// chassis. They 

can be seen by looking down through the front diskette guide and 
door assembly. (See Figure 7, Item 4). 

5. Loosen but don't remove the screw in the double retaining clip that 
secures the back of the disk assembly. (See Figure 7, Item 5). 

6. Remove the assembly by sliding it forward until it clears the 
retaining clip. Lift it from the chassis. 

7. Recover the two front screws from the disk assembly. 


F. REPLACING THE DISK ASSEMBLY 

1. Slip the disk assembly under the double retaining clip so that the 
front is in line with the pencil line you drew earlier. 

2. Replace the two front screws. 

3. Tighten the retaining clip screw in the back. 

4. Replace the Analog card. 

5. Replace the cover. 
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6. BEHOVING THE KEYBOARD 

1. Check to see that the power Is off on the Apple /// and that the AC 
power cord is disconnected. 

2. Turn the Apple completely over. 

3. Remove the five keyboard cover mounting screws. (See Figure 8, 
Item 1). 

4. Remove the keyboard cover. 

5. Turn the Apple rlghtside up again. 

6. Remove the two retaining screws on the left end of the keyboard. 
(See Figure 9, Item 1). 

7. Loosen but don't remove the two retaining screws on the right. (See 
Figure 9, Item 2). 

8. Remove the keyboard by lifting the left end and sliding the right 
end from under the loosened screws. (See Figure 10). 

9. Disconnect the keyboard cable (See Figure 9, Item 3) by using a 
screwdriver to push on the tab or the sides of the cable connector 
(See Figure 9, Item 4). 


CAUTION: Do not pull on the cable! 


H. REPLACING THE KEYBOARD 

1. Replace the keyboard cable. Make sure It wraps tightly around the 
printed circuit board and does not stick out. 

2. Replace the keyboard. 

3. Replace the two retaining screws on the left end of the keyboard. 

4. Tighten down the two screws on the right side of the keyboard. 

5. Replace the keyboard cover. 

6. Tip the Apple /// up, keeping one hand on the loose keyboard cover. 

7. Carefully replace the five keyboard cover mounting screws. Don't 
overtighten them because they are just threaded Into the plastic of 
the cover and will strip very easily. 
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I. REMOVING THE POWER SUPPLY 

1. Make sure that the power is off on the Apple /// and that the AC 
power and all other external cables are disconnected. 

Turn the Apple upside down with the back facing you, putting it on 
a soft pad. 

3. Loosen but don't remove the two Phillips head screws located on the 
rear edge of the power supply bottom cover, near the on/off switch 
and power supply receptacle. (See Figure 11, Item 1). 

4. Completely loosen the eight screws that secure the power supply to 
the chassis. Do not try to take them out (See Figure 11, Item 2). 

5. Lift up the edge of the power supply and slide it until it clears 
the two rear mounting screws. Lift the power supply out. (See 
Figure 12). 

6. Turn the power supply over. 

7. Disconnect the power supply connector by squeezing in on the tabs 
and gently (with a rocking motion) pull the connector out. (See 
Figure 12, Item 1). 

8. If there is a wire tie holding the cable, clip it. 

J. REPLACING THE POWER SUPPLY 

1. Place a new wire tie on the cable. 

2. Plug in the cable connector. 

3. Replace the power supply. Slide the cover under the two rear screws 
and lower the power supply Into place. 

4. Tighten down all the screws. BE CAREFUL! DON'T FORCE THE SCREWS! 
If excessive force is applied, the screws wy.1 strip out the 
chassis. Make sure the screws are not crossthreaded. If one doesn't 
go in easily, back it out and try again. 
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K. REMOVING THE MAIN LOGIC ASSEMBLY 


1. Make sure that the power on the Apple is off and that all external 
cables are disconnected. 

2. Tip the Apple /// on its side. 

3. Loosen the two locking screws that hold the cover on. 

4. Remove the cover. 

5. Remove any peripheral cards installed in slots 1-4. 

6. Put the Apple cover back on to protect the disk bezel. 

7. Place the Apple upside down and put it on a pad with the rear 
facing you. 

8. Remove the ten Phillips screws around the edge of the logic access 
panel. (See Figure 13, Item 1.) 

9. Remove the additional recessed screw that is about one and a half 
inches in from the rear edge of the panel. (See Figure 13, Item 2). 

10. Lift up the logic board carefully from the right side. Allow the 
panel to remain resting on its edge nearest the power supply. (See 
Figure 14.) 

11. While holding the logic board on the underside, disconnect the 
clock/calendar cable, if present ( Figure 14, Item 5) the speaker 
cable (Figure 14, Item 1), the keyboard cable (Figure 14, Item 2), 
and the disk drive cable (Figure 14, Item 3). Note which plug goes 
where. 

NOTE: The clock/calendar is optional on the Apple /// but standard 
on the Apple /// Plus. 

12. Lift the assembly so that you can unplug the power supply plug. 
(Figure 14, Item 4). 

13. Lift out the logic assembly. 

14. Place the logic assembly flat on the work surface. Using both 
hands, lift off the memory board (See Figure 15, Item 1) from the 
main logic board (Motherboard). 


NOTE: Lift the memory board straight up so that the male connector 
pins mounted on the main logic board will not be bent or broken. 
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15. Remove the six retaining screws on the main logic board. (See 
Figure 15, Item 2). 

16. Ease the main logic board forward so the peripherial connectors 
slip out of their cutouts. 

17. Remove the main logic board. 

L. REPLACING THE MAIN LOGIC ASSEMBLY 

NOTE: See "Section 0. Apple /// Service Notes" for module exchange 

information. 

1. Make sure that the insulating shield (present only on early models 
of the Apple ///) is in place to keep the board from shorting on 
the access panel. 

2. Replace the main logic board by slipping the peripheral connectors 
into their cutouts in the rear access panel, and then replacing the 
retaining screws with the screwdriver (Figure 15, Item 2). 

3. Replace the memory board (Figure 15, Item 1), making sure memory 
board is properly oriented. (The RAM chips on the memory board 
point in the opposite direction to the chips on the main logic 
board. The notches on the memory board IC's should be facing the 
output connectors.) Align the end pin in the end hole of the 
memory board and then tip the board flat. When all pins are 
properly started, press the board gently but firmly into place. 

4. Rest the access panel on the power supply side and reach under and 
plug in the power supply (Figure 14, Item 4). 

5. Plug in the speaker cable (Figure 14, Item 1). 

6. Plug in the keyboard cable (Figure 14, Item 2). 

7. Plug in the disk cable (Figure 14, Item 3). 

8. Plug in clock/calendar cable, if present (Figure 14, Item 5). 

9. Put the entire logic assembly panel in place and tighten down the 

11 Phillips screws on the logic assembly access panel. ( See Figure 
13, Items 1 and 2). 

10. Turn the Apple /// rights ide up. 

11. Remove the cover. 

12. Replace the peripheral cards. 

13. Replace the cover. 
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The Apple /// Dealer Diagnostics diskette (P/N 077-0013A) is to be used 
with the Troubleshooting Flowchart (below, section 3). This section 
describes how to run the tests on the diskette. Normally (see section D) 
you will use the TEST ALL option to run all the tests in sequence. If you 
wish to run or repeat an individual test, simply use the up— and down— arrow 
keys to select that test from the main menu and press RETURN to accept it. 
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FIGURE 1 





5V MEMORY BOARD 


® FIGURE 2 



12V MEMORY BOARD 
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A. DIACMOSnCS SETUP 


NOTE: Before using the Diagnostic Diskette, make a backup by using the 
Device Handling Commands on the System Utilities diskette. 

1. Determine whether the system under test has a 5-volt or a 12-volt 
memory board. (Early models of the Apple /// use a 12-volt memory 
board; later models use a 5-volt board. For the RAM tests (below, 
p.2.9), you need to know which style board is in the system under 
test.) 

a) Power down the Apple /// and remove the tqp cover. 

b) Look straight down through the main opening toward the front of 
the chassis. You will see the edge of the memory board 
projecting from under the keyboard, and on the left comer of 
the board you will see either a large grey ceramic resistor (5V 
board: Figure 1, #1), or a small blue tubular capacitor (12V 
board: Figure 2, #1). 

c) Write down which type board is in the Apple ///. 

2. Replace the cover, and check to see that your Apple /// and 
associated peripherals are all properly connected. 

3. Insert the diagnostics diskette into the internal disk drive and 
boot the system. 

B. DIAGNOSTIC MENU 

After you have successfully booted the diagnostic program, you will see 

the menu below displayed on the monitor screen. 


MAIN MENU 



TEST ALL 

VIDEO 

(NOT 

TESTED) 

SOUND 

(NOT 

TESTED) 

RAM TEST - 5V 

(NOT 

TESTED) 

DISK 

(NOT 

TESTED) 

KEYBOARD 

(NOT 

TESTED) 

ROM 

(NOT 

TESTED) 

RAM TEST - 12V 

MAKE TEST DISKS 

(NOT 

TESTED) 

PRESS: UP/DOW ARROWS TO SELECT TEST 
RETURN TO KJN TEST 

PRESS: ESC (APE) TO QUIT 
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NOTE: Because the Apple /// runs several internal diagnostics 
before booting, having cane this far is a vote of confidence for 
correct system operation. 

You will notice that TEST ALL is highlighted in inverse video. The 
inverse video indicates which test will be run when RETURN is pressed. 

The UP/DOVN Arrows will move the inverse cursor line through the list 
of menu options one-by-one. Pressing RETURN will accept and run the 
highlighted menu option. 

Pressing the ESCAPE key will exit the diagnostics program altogether. 


C. MAKE TEST DISKS 


In order to run the DISK TEST (below, p. 2.7), you must first make a 

test diskette for each disk drive in the system. 

1. Press the Dcwn Arrow several times until "MAKE TEST DISKS" is 
highlighted. 

2. Accept this option by pressing the RETURN key. 

3. Remove the diagnostic diskette from the internal drive. 

4. When asked for the drive number for which you will create your test 
diskette, type a number which corresponds to the drive (1 = 
INTERNAL; 2, 3, and 4 = EXTERNAL) and press RETURN. If you have 
more than one drive, you must make a test diskette for each drive. 

5. Insert a blank diskette into the internal drive. Close the door 
and press RETURN. 

6. When the test diskette is complete, you will be asked if you want 
to make another test diskette. To create a test diskette for 
another drive type "Y", press RETURN, and follow the directions on 
the screen. 

7. When finished, reinsert the Dealer Diagnostic Diskette into the 
internal drive and reboot the system. 

New you are ready to run the diagnostics on your Apple ///. 
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TEST ALL 




Normally you should run all the tests when checking out a system. 

Accepting the TEST ALL option will cause all the tests on the menu 

(except the RAM — 12V test) to be run one-by-one as If they were 

selected one at a time. 

1. Skip through the tests with the arrow keys until TEST ALL Is 
highlighted. 

2. Accept this option by pressing RETURN, and follow through the 
tests, referring to the notes below where necessary. 

3. TEST ALL runs the RAM - 5V test automatically, but not the RAM - 
12V test. If you are testing a system that has a 12V memory board, 
the RAM - 5V memory test will check the RAM. If no errors are 
encountered, the RAM on the 12V board is good. Should the RAM - 5V 
test fail, run the RAM - 12V test to get the proper location of the 
failed components. (See RAM - 5V and RAM - 12V TESTS, p. 2.9.) 

4. If any errors are encountered, refer to the Apple /// 
Troubleshooting job aid to determine follow-up action. 


E. VIDEO TESTS 

The VIDEO diagnostic tests all the various screen and color modes 
available on the Apple ///. You will be presented with 13 different 
video displays and be asked to make a subjective evaluation of each 
one. After each display is presented, press: 


SPACE BAR IF THE DISPLAY PASSES 

RETURN KEY IF THE DISPLAY FAILS 

ESCAPE KEY TO LEAVE THE VIDEO TESTS 

LEFT ARROW KEY TO RETRY THE TEST 


NOTE: With a B&W monitor, different colors will be displayed as 
different shades of grey. Some B&W monitors are not capable of 
displaying all the different shades with a single setting of the 
monitor controls; in particular, parts of the AHIRES screens will 
be hard to see. You can adjust the brightness control on the back 
of the monitor to make the picture visible; you should not expect 
it to be perfectly clear on a B&W monitor. 

You will find the chart describing your video display on the next page. 

The list is in the same order as the test. 
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WHAT TOU SEE 


TEST DISPLAY 

;5B =33=33 = =3=33=33= =3=3= 3 

B&W MONITOR 

1333=33 33 =====3=3=33=33=3=3=== 

COLOR MONITOR 

HIRES MODE 1 

B&W Pattern only 

No Color 

HIRES MODE 2 

B&W Pattern only 

No Color 

280 x 192 COLOR 
HIRES MODE 1 

Negative image 

Red and Black 

280 x 192 COLOR 
HIRES MODE 2 

B&W Pattern 

Green & White/ or Yellow 

SUPER HIRES 

TEST 1 

B&W Pattern only 

33333=333333333333333=3333333 

No Color 

SUPER HIRES 

TEST 2 

B&W Pattern only 

No Color 

AHIRES TEST 1 

Pattern divided into 

4 different shades 
of grey. 

**5»=a333— 33333333333333333333 

From top to bottom, the 
pattern is colored: 
blue, green, & gold 
or orange. 

AHIRES TEST 2 

Pattern divided into 

4 different shades 
of grey. 

From top to bottom, the 
pattern is colored: 
blue, green, & gold 
or orange. 

COLOR BAR & GREY 
SCALE TEST. 

16 shades of grey 
from white on left 

to black on right 

may be difficult to 
resolve. 

16 color shades, from 
left to right: white, 
aqua, yellow, green, 
pink, grey, orange, 
brown, light blue, 
medium blue, grey, dark 
green, light purple, 
dark blue, magenta and 
black. 

APPLE II 

TEXT MODE 1 

Sentence and Alphabet 
are displayed. 

Same as B&W 
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TEST DISPLAY B&W MONITOR COLOR MONITOR 




APPLE II 

TEXT MODE 2 

large #2 is displayed. 

same as B&W 

APPLE /// 

16 blocks of different 

16 different colored 

40 COLUMN 

shades of grey, with 

blocks with the color 

TEXT MODE 

color names printed 

names printed in each 


in each box. 

box. 

APPLE /// 

smaller characters 

same as B&W 

80 COLUMN 

across 80 columns 


TEXT MODE 

aamaaaaaanamaamaaaaxaasaaaaaiamx 

33=33 saasasasaasssaiaassis 


F. SOUND TESTS 

The SOUND diagnostic has 3 parts: a soft bell, a hard bell, and a sound 
that gradually grows in amplitude. After each sound, press: 


SPACEBAR IF Y 0U HEAR THE SOUND 

or RETURN KEY IF YOU DO NOT HEAR THE SOUND 


6. DISK TEST 

The DISK TEST tests the seek and the read-write functions of the disk 
drives. IT IS VERY SENSITIVE AND MAY FAIL A DRIVE THAT IS ACCEPTABLE 
AND USABLE. If a drive passes this test, you can be sure it is good. 
If It fails, see note at end of this section. 

NOTE: Before running the DISK TEST you must have made test diskettes 
(see section C above). 

1. Remove the dealer diagnostic diskette from the internal drive. 

2. Insert the test disk that you created earlier. Close the drive 
door and press RETURN. 

3. You will now be asked for the number of external drives. Type the 
number of external drives in the test system (i.e., do not count 
the internal drive) and then press RETURN. 

4. The test will now run automatically, ending with a test summary, 
telling you which drives have passed or failed. 

5. Remove the test diskette from the internal drive. 

6. Reinsert the diagnostic diskette and press RETURN. 

NOTE: IF A DRIVE FAILS THE DISK TEST, 1) TRY THE TEST AGAIN WITH A 
DIFFERENT TEST DISKETTE (a worn test disk can cause failure); 2) TEST T HE 
D-SPEED USING THE APPLE ] [ CALIBRATION OR DISK ALIGNMENT AID DISKETTE IN 
EMULATION MODE, AND ADJUST IF NECESSARY [SOS 1.3 has a narrow tolerance (+ 
or - 10), so get as close to 0 as possible]; THEN TRY THE DISK TEST AGAIN. 
IF THE DRIVE STILL FAILS, SEE THE APPLE /// TROUBLESHOOTING CHART. 
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H. KEYBOARD TESTS 

The keyboard test is divided into 4 parts: 

1. Alphanumeric Keys 

2. Special Function Keys 

3. Numeric Keypad Keys 

4. Keyboard Interrupt 

NOTE: The steps below must be followed exactly or the test will fall. 

1. Alphanumeric Keys: 

Every alphanumeric keystroke possible will be displayed on the 

screen. As you press the keys, their characters should disappear. 

Do not use the SHIFT key except where directed to, and press the 

SPACE bar last. 

a) Press the left SHIFT key and while holding it down press the 2 
key. 

b) Press the right SHIFT key and while holding It down press the ■ 
key. 

c) Press the CONTROL key and while holding it down press the A 
key. 

d) Press all the remaining keys on the main keyboard except the 
SPACE bar. Each time a key is pressed, its character should 
disappear from the screen. 

2. Numeric Keypad Keys: 

This test proceeds in the same manner as the Alphanumeric Key test, 

but for the keys on the numeric keypad. 

After you have removed all of the keys displayed on the monitor, 

■ you will automatically go to the Special Function Keys test. 

Notice that you can abort this test at any time by pressing ESCAPE. 

3. Special Function Keys: 

a) After the special function keys appear press the ALPHA LOCK key 
twice. This will test the ALPHA LOCK key. Be sure the ALPHA 
LOCK key Is left in the up or unlock position. 

b) The diagnostic will then ask you to press the SPACE BAR and to 
hold it down. This is to test the slow repeat function. Don't 
release the SPACE BAR: to complete the next step you must still 
be holding the SPACE BAR down. 

CONTINUED ON NEXT PAGE 
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c) Next, you will be asked to press the OPEN APPLE key and SOLID 
APPLE key down simultaneously. This tests both the OPEN APPLE key 
and the fast repeat function. 

d) Now release all the keys; then press first the SOLID APPLE key 
and then the SPACE BAR. This is to test the repeat inhibit 
function. 

4. Keyboard Interrupt Test: 

When the keyboard interrupt test comes up on the screen simply 
press any key to continue. The diagnostic will inform you of the 
keyboard status and then return to the main menu. 


J. ROM TEST 

The system takes over and you will see one of two messages: 

ROM PASSES ... or ROM FAILS . . . 

NOTE: If you selected the TEST ALL option from the main menu, you will 
be returned to the menu after the ROM test. The test results will be 
displayed to the right of each test option. 


K. RAM - 5V and RAM - 12V TESTS 


If you use the TEST ALL option, the system will automatically run the 
5V test, and if it reports no errors, you can be confident that all RAM 
are good, no matter which style of board is installed in the Apple ///. 
If it reports failures, however, you must run the RAM - 12V test in 
order to obtain the correct locations of failed RAM. 

The instructions for both tests are the same (except for reading the 
failure messages). Read through the steps below, and then run the 
test. 


1. Get the memory size from the bottom of the Apple /// where the 
serial number is located. 

2. Select either the RAM — 5V or the RAM — 12V test, depending on the 
style of memory board in your Apple (see Section A above, p. 2.3), 
and press RETURN to begin the test. 

CONTINUED ON NEXT PAGE 
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3. The test will now attempt to determine the size of memory in the 
system. There are three possible outcomes: 

a) A screen will appear with the correct memory size. Press the 
SPACE bar and the RAM test will start. 

b) A screen will appear with the wrong memory size. 

(1) Press the RETURN key, and 

(2) A screen will appear and ask you for the correct memory 
size. 

(3) Type the letter that corresponds to the correct memory 
size. 

(4) The first screen will reappear with the newly selected 
memory size. If this is correct, press the SPACE bar and 
the test will start. If the memory size is not correct, 
press the RETURN key and the second screen will reappear so 
that you may reselect the correct memory size. 

c) The test will not be able to determine the size of memory by 
itself, so a screen will appear and ask you for the correct 
memory size. 

(1) Select the letter that corresponds to the correct memory 
size. 

(2) A screen will appear with the selected memory size. If 
this is correct, press the SPACE bar and the test will 
start. If the memory size is not correct, press the RETURN 
key and the second screen will reappear so that you may 
reselect the correct memory size. 

MOTE: Selection of the wrong size memory may lead to Indication of 
RAM MAP FAILURE* Reboot the disk and try to run the test again* 

4. The test will then check the RAM and report any failures. The 12V 
test gives RAM locations according to a grid of letters and numbers 
printed along the side and top of the 12V board (rows B, C, D; 
columns 2 through 17: see Figure 3). 

The 5V test gives RAM numbers (U1 through U32). On early versions 
of the 5V board, these U-numbers were printed next to the RAM 
locations on the board; on later 5V boards, the U-numbers are no 
longer printed: to locate U-numbers on those boards, use Figure 4. 

MUTE: If the correct memory Is selected and the message bam MAP 
FAILURE appears , it may indicate that the memory board or the main 
logic assembly needs to he replaced. (See Apple /// 

Troubleshooting Flowchart). 
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A. USING THE DIAGNOSTIC FLOWCHART 


1. The flowchart is made up of numbered and lettered boxes. Hie 
numbered boxes contain directions for proceeding through the 
flowchart based on the symptoms that show up on the Apple ///. 

2. The lettered boxes contain a list of numbers. Each number refers to 
one of the 11 steps. 

3. Always begin troubleshooting at Box 1 of the flowchart, power on 
with the SOS System Demonstration diskette. When the Apple ///'s 
symptoms lead you through the flowchart to a lettered box containing 
a list of troubleshootingsteps , follow the instructions below: 

a. Turn the power off. 

b. Carry out the designated troubleshooting step. (Start at the top 
of the list of numbered steps.) 

4. When a troubleshooting step leads you to open the Apple ///, you 
should : 

a. Check to make sure all connecting cables are properly hooked up. 

b. Check all boards to make sure all IC chips are proper ly seated. 

c. Power on to see if the problem is eliminated. 

(1) If the problem IS NOT eliminated: 

(a) Turn the power off. 

(b) Replace whatever spare module you just put into the Apple 
/// with original. 

(c) Carry out the next troubleshooting step listed in the 
lettered box. 

(d) Go back to Step 4c above. 

(2) If the problem IS eliminated: 

(a) Leave the swapped module in places and continue through 
the Diagnostic Flowchart. 

(b) Take the "bad" module and prepare it for shipment to your 
Level II Service Center. 
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. The Diagnostic Flowchart is designed to test only the basic Apple 
/// system. Disconnect any peripheral devices and cards and 
troubleshoot them separately according to the procedures explained 
in the appropriate Level 1 Service Training module. 

6. Each swap step involves exchanging a known good part from your 
spares kit with the questionable part from the Apple ///. 

a. When swapping, first just connect the cable(s) to the new module 
so you can see if the swap fixes things or not. 

b. Don't fully install the new module and screw everything down — if 
the new module doesn't solve the problem you'll just have to take 
it out again. 

B. STEPS REFERRED TO IN THE LETTERED BOXES OF THE FLOWCHART 

1. Swap the appropriate connecting cable.* 

V = Video cable (if available) 

PS = Power Supply cable 
DD = Disk Drive cable 
KB = Keyboard cable 

NOTE: The keyboard and disk drive cables are identical to each 
other. Your Spares Kit may only list the DD cable, but you can use 
it whenever you need to swap the KB cable. 

2. Swap the power supply. 

a. Check the power supply fuse first; swap it if it's burned out. 

3. Swap the drive. 

a. If the drive proves to be the problem, take the problem drive and 
further isolate the defective module down to the analog card or 
mechanical assembly: 

(1) Swap the analog card. 

(a) Take the analog card of the "bad drive", put it in the 
good drive, and power on again. If the drive does not 
work you know the problem with the "bad drive" is with 
the analog card. If the drive does work you know the 
"bad drive" is with the mechanical assembly. 

(b) If the mechanical assembly proves to be the problem it 
may just be an adjustment problem. You can run the disk 
tests for the Apple II in emulation mode on the /// and 
make any necessary adjustments to see if they eliminate 
the problem. 

4. Swap the main logic board. 
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5. Swap the keyboard. 

6. Swap the RAM memory board. (You may have to reload the new board 
with the RAM from the original board.) 

7. Try booting again. 

8. Try booting a different SOS diskette. 

9. Swap the video monitor. 

10. Swap the speaker. 

11. Swap the designated RAM IC chips. (Refer to the Apple /// 
Diagnostics - Section 2, RAM - 5v TEST and RAM - 12v TEST.) 

12. Look through the back slots of the of the Apple /// to see if the 
red light (LED) is on. If it is not on: 

a) Check the power supply fuse first; swap it if it's burned out. 
(See Apple /// Takeapart - Section 1 "REMOVING THE POWER 
SUPPLY". Once you have removed the power supply, the fuse will 
be easy to find.) 

b) Swap the power supply. 

13. Press CONTROL/RESET (Warmboot); if Warmboot is successful, replace 
the Power Light. 
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ProFile Problems with the Apple /// 

Potential problems may arise when the RFI-shielded cables are 
used with earlier versions of the Apple /// ProFile Interface 
Card. The problems range from random data handling errors to 
unreadable files saved on the ProFile. 

The problem is caused by the resistor array values on the 
Apple /// ProFile Interface card (at location DM 1 and DM 2). 
The resistor arrays were changed from 330 Ohms to 100 Ohms. 
Interface cards with the 330 Ohm resister arrays 
(manufactured prior to October 1983) are not compatible with 
the new ProFile Shielded Cable. An impedance mismatch occurs 
when the older interface cards are connected to the shielded 
cable, resulting in various problems. 

The following solutions will correct the problem: 

1. Use the flat ribbon cables; they will operate on 
either the 330 Ohm or the 100 Ohm revisions of the 
ProFile Interface Card. 

2. If the RFI-shielded cable is to be used, verify that 
the Apple /// ProFile Interface Card has 100 Ohm 
resister arrays at locations DM 1 and DM 2. 
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NECESSARY TOOLS: 


//I and #2 Phillips Screwdriver 
Apple III System Utilities diskette 
Apple III clock kit 

Apple III Clock Calibration diskette 


INSTALLING THE APPLE III CLOCK KIT 

1. Remove the Apple III Main Logic Board and Top Cover. For instructions 
on removing the Main Logic Board refer to page 1.15 of the Apple III 
Technical Procedures. 

2. Place the Main Logic Board on a flat surface in front of you so that 

the empty socket at B3 is located to your left. Insert the Clock Chip 

into the empty socket with the notch on top of the the chip facing 
toward the front as shown in figure 1. 

3. Lift the Main Logic Board gently and place the clamp through the two 

holes on the middle right-hand side of the Main Logic Board has shown 

in figure 1. Retain the clamp in place with your finger. 

4. Place the battery adapter PCB over the large hole with the long flat 
side of the battery adapter PCB toward the right-hand edge of the Main 
Logic Board as shown in Figure 1. The battery adapter PCB should be 
seated between the legs of the clamp. 

5. Insert the screw through the middle of the battery adapter and then 
tighten the screw until the battery adapter PCB is snug against the 
Main Logic Board. 

6. Install 3 "AA" Alkaline batteries into the battery pack as labeled in 
figure 1, and on the battery pack. Now attach the lugs of the red and 
black wires of the battery cable to the battery case. Observe the 
proper polarity as shown in figure 1. 

7. Turn the Apple III right-side up. Clip the battery case on to the lip 
of the casting to the left of the speaker. Run the molex connector 
end of the battery cable down through the hole below the speaker on 
the Apple III as shown in figure 1. 

8. Reinstall the Main Logic Board. Be sure to connect the female end of 
the lug connector to the male end on the battery adapter PCB, now 
attached to the Main Logic Board. 

9. Make all of the necessary connections to the Main Logic Board and 
reinstall back to the Apple III case. Replace the Apple III cover. 
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SETTING THE APPLE III CLOCK 


In order to calibrate the Apple /// clock, the clock time must be set close 
to the exact second so the number of seconds lost or gained can be 
determined. 

NOTE: To prevent confusion, any text that is to be entered into the 
computer is enclosed by curly-brackets {}. Type everything, including 
punctuation, between them; but don't type the curly brackets themselves. 


EXAMPLE: If you are supposed to type 1-2-3-4, it will appear in the text as 
{1234}. 

1. Boot the Utilities diskette and select {D} , Device handling commands. 

2. Select { T} from the Devices Menu, set time and date. 

3. The cursor should now be in the lower portion of the screen that says, 

"Set the date to: [ ]". 

4. Type in the date in the format: {day <SPACE> month <SPACE> year}, 
where the month can either be the numerical representation or a three 
letter abbreviation and then press <RETURN>. 

If the date is January 1, 1982 it can be typed in as: {1 Jan 82} or {1 
1 82}. 

5. Find out what the correct time is. You can do that be calling the 
local time on the telephone. 

6. The cursor should be in the box that says, "Set the time to: [ ]". 

7. Listen to the time on the telephone: you should hear the hour-minute 
and the upcoming ten second mark and then a beep. 

8. Type in the time including the seconds which will represent the 
upcoming beep in the format: {hour :minute : second <SPACE> Xm}. 

If the upcoming beep will be 4:10:00 pm, you may enter the time as 
{4:10:00 pm}, {16:10:00} or {04:10:00 pm}. 

9. When you hear the tone, press <RETURN>. 

10. Verify that the beeps occur at the same time as the seconds change on 
the Utilities time display in the upper right hand corner on the 
monitor. 

11. Repeat steps 6 thru 9 until the beeps are approximately concurrent 
with the seconds displayed on the monitor. 
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ADJUSTING THE APPLE III CLOCK SPEED 

The Apple /// clock is calibrated by comparing the Apple III System clock 
to the one second intervals of the clock chip. In order to calibrate the 
clock within reasonable accuracy without the use of very expensive 
calibration equipment, a 24 - 48 hour observation is required. 

NOTE; The keyboard on the Apple /// Plus does not have to be removed to 
adjust the clock speed. The tri— er capacitor can be accessed through a 
small hole in the bottom of the base plate, underneath the keyboard 
(Figure 2, Item 1). 



FIGURE 2 


1. Disconnect all connectors on the back of the Apple ///. 

2. Turn the Apple /// over and remove the five screws that fasten the 
beige keyboard cover to the case. 

3. Remove the keyboard cover. Then turn the Apple III rightside up and 
remove the four screws that hold the keyboard in place. 

4. Connect the power cord and the video cable and boot the Apple III 
Clock Calibration Program. 

5. Select the 10 Second interval by pressing down the <ALPHA L0CK> key. 
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6. Lift the keyboard up and lay it carefully against the sloped Apple /// 
front cover. 

7. Wait until the speaker clicks twice (20 seconds) and note the value of 
the indicated number. The number should read +560, +/- 9. 

8. If the Indicated number is not within the range indicated in step // 7, 
adjust the trimmer capacitor located in the center of the keyboard 
with a small screwdriver. When you adjust the trimmer pot, the number 
will not change right away; it takes 10 seconds to update. Turn the 
trimmer capacitor clockwise to increase the value and counterclockwise 
to decrease the value. 

NOTE: On the Apple /// Plus, the trimmer capacitor can be turned through 
the hole In the keyboard (Figure 2, Item 1) you do not have to take the 
keyboard apart. 

9. Wait until speaker clicks at least twice to insure that the indicated 
number remains constant. 

10. Repeat steps 7 thru 9 until the indicated number is between 551 and 
569 (+560 +/-9). Once the number has been set it may vary slightly. 

11. Record the indicated number of the Apple /// Calibration Program on a 
piece of paper and attach it to the front of the Apple ///. 

12. After approximately 24 hours, boot the Utilities diskette and press 
{D}. 

13. Find out the correct time. You can do that by calling the local time 
on the telephone. 

14. Note the difference between the ten second beeps on the telephone and 
the seconds on the Apple III clock in the upper right-hand corner of 
the monitor. 

15. Record the time difference to the closest 1/2 second on paper. 

16. If the observation period has been longer or shorter than 24 hours 
calculate the number of 24 hour periods by dividing the observation 
period by 24. Let's walk through an example. 

Suppose an Apple III clock has been running for 28 hours and has 
gained 5 seconds. The current value of the Apple III Clock 
Calibration Program is +780. 

Observation period in hours 24 = Number of 24 hour periods 
28 -j- 24 ■ 1.16 (24 hour periods) 
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17. Calculate the time difference in seconds per 24 hour period by 
dividing the time difference recorded in step # 14 by the Number of 24 
hour periods. 

Time Difference -y- Number of 24 hour periods = Time Difference in 
seconds per 24 hour period. 

5 -i- 1.16 = 4.31 seconds difference per 24 hour period. 

18. Calculate the Clock Offset by multiplying the Number of seconds per 24 
hour period by 118. 

Time Difference in seconds per 24 hour period X 118 = Clock Offset 
4.31 X 118 = 508.58 

19. Calculate the new Apple III Clock Calibration value by adding or 
subtracting the clock offset. If the clock is gaining time, the 
offset value is subtracted from the Apple III Clock Calibration Value. 
If the clock is losing time, the offset value is added to the Apple 
III Clock Calibration Value. 

Since the clock is gaining time we subtract from the old value: 

780 (old value) - 508.85 (offset) = 271.15 (new value) 

20. Adjust the Apple III Clock Calibration Program Value to the new value 
found in step 19, following the procedure in steps 7 through 9. 


EXAMPLE 2 


An Apple /// clock has been running for 34 hours and lost 2 seconds. The 
value of the Apple III Clock Calibration Program value is +480. What value 
should the Apple /// Clock Calibration Program indicate after adjustment? 


1. Number of 24 hour increments: 34/24 = 1.42 

2. Number of seconds per 24 hour period: 2 - 7 - 1.42 = 1.41 

3. Clock offset: 1.41 X 118 = 292.64 

4. New Calibration Program value: 480 + 293 = 773 
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A. INTRODUCTION 


NOTE: Before using the Diagnostic Diskette, make a backup by 

using the Device Handling Commands on the System Utilities 
diskette. 

This section describes the function of each of the 
diagnostic tests and how to run them. You will need a 
known-good disk drive and a copy of the diskette "Apple 
/// Plus Dealer Diagnostic Program" (P/N 077-0032). You 
will also need a blank diskette, to be made into a test 
diskette, for each disk drive you intend to test. 

As you run the diagnostics, some of the messages on the 
screen will refer to the Apple /// instead of the Apple 
/// Plus. This message has no significance as long as 
you are using the correct diagnostic diskette. 

This comprehensive diagnostic tests the ROM, RAM, 
Calendar/clock chip, keyboard, sound and video of the 
Apple /// Plus. You can run the diagnostic tests at 
random (except the KEYBOARD TEST which will not run 
unless one of the other tests is run before it), or in 
sequence using Test All. When you run the tests one at a 
time, you are returned to the Main Menu when the test 
ends or fails. Selecting "Test All" causes one test to 
run after the other, as long as each test passes. If any 
test fails or if you have completed all of the tests, you 
are returned to the Main Menu. 

NOTE: Some of the diagnostics will NOT pass unless they 

are run EXACTLY as specified. Before you run the 
following diagnostic tests make sure you read ALL 
instructions FIRST : 

Make Test Diskettes 

Keyboard tests 

Video tests — especially the Interlace test 

NOTE: Running the Keyboard test first can cause the 

system to hang. Therefore, before running the Keyboard 
test, run any other test first (ROM, RAM, etc.). 

B. DIAGNOSTICS SETUP 

1. Check to see that your Apple /// Plus and all 
associated peripherals are hooked up properly. 

2. Insert the diagnostics diskette into the internal 
disk drive and boot the system. 
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. If the text appears to vibrate, switch the Interlace 
switch to the off (0) position. (The switch is 
located on the left side of the computer about 
halfway back. ) 


C. DIAGNOSTIC MENU 


1. After you have booted the diagnostic program, the 
following menu is displayed on the monitor. 


APPLE /// PLUS DEALER TEST 


MAIN MENU 

TEST ALL 


RAM 

ROM 

CALENDAR/CLOCK 

DISK 

KEYBOARD 

SOUND 

VIDEO 


(NOT TESTED) 
(NOT TESTED) 
(NOT TESTED) 
(NOT TESTED) 
(NOT TESTED) 
(NOT TESTED) 
(NOT TESTED) 


MAKE TEST DISKS 


PRESS: UP/DOWN ARROWS TO SELECT TEST 

RETURN TO RUN TEST 


NOTE: Because the Apple /// Plus runs several 

internal diagnostics before booting, coming this far 
is a vote of confidence for correct system operation. 

2. You will notice that TEST ALL is highlighted in 
inverse video. The inverse video indicates which test 
will run when RETURN is pressed. 

3. UP/DOWN arrows move the inverse cursor line through 
the list of menu options one-by-one. Pressing RETURN 
accepts and runs the highlighted option. 

D. MAKE TEST DISKS (DISKETTES) 

This procedure creates a diskette used for the disk test. 
You will need one diskette for each drive you are going 
to test. These test diskettes can be made on any Apple 
/// Plus system with a known-good disk drive, then used 
whenever you need to test a disk drive. The known-good 
disk drive must be configured as Drive 2. 
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Press the down arrow several times until MAKE TEST 
DISKS is highlighted. 

Accept this option by pressing the RETURN key. 

The screen displays: 

TEST DISKETTE MAKER 
PLACE DISK TO BE FORMATTED IN DRIVE 2 

WARNING 

DISKETTE DATA IN DRIVE 2 WILL BE ERASED 

PRESS ANY KEY TO BEGIN 

Insert a blank disk into the known-good drive 2. 

Close the door and press RETURN. The same message 
remains on the screen during the process. 

When the test diskette is complete, you will be asked 
if you want to make another test disk. Pressing "Y" 
will return you to step 5. 

If you do not want to make any more test diskettes, 
press any key other than Y and you will return to the 
MAIN MENU. 

E. RAM TEST 

1. To run the RAM test if you have not selected TEST 
ALL, press the up or down arrow through the Main Menu 
until RAM TEST is highlighted; then press RETURN. 

2. The test first attempts to determine the size of 
system memory. There are two possible outcomes: 

a. A screen appears with the correct memory size. 
Press SPACE BAR and the RAM test starts. 

b. A screen appears with the wrong memory size. 
Press RETURN. The test prints "RAM MAP FAILED" 
and returns to the Main Menu. If this happens 
run the RAM test again. 

3. If the memory size was correctly determined, the test 
then checks the RAM and reports any failures by their 
memory board location (e.g., DIO, D20.) 

4. Upon completion of the test, the Main Menu appears 
(unless you have selected Test All). 
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F. 


ROM TEST 

4 

1. Use the up/down arrows until ROM Test is highlighted; 
then press RETURN. 

2. The system takes over and you will see one of two 
messages : 

ROM PASSES ... or ROM FAILS . . . 


3. Upon completion of the test, the Main menu reappears, 
unless you have selected Test All. 


G. CALENDAR/CLOCK TEST 

This test checks all functions of the calendar/clock 
chip. Failures, if encountered, are reported on the 
monitor. If any part of the test fails, the chip should 
be replaced. 


H. DISK TEST 

This option runs a series of tests on each Apple /// Plus 
drive you wish to test. The drives are tested one at a 
time. If one fails, the test then restarts for the next 
drive to be tested. A test diskette is required for each 
drive you intend to test. (See next page.) 

1. Remove the Dealer Diagnostic disk from the internal 
drive. Then press RETURN to continue. 

2. Install the test diskettes, which were made by the 
"Make Test Disks (Diskettes) procedure, in all drives 
to be tested. 

NOTE: Only test diskettes made with this diagnostic 

will work for the disk tests. 

3. To start the test, press the key (1-4) corresponding 
to the number of drives you have to test. If you 
decide not to run the test, press 'O'. 

4. If a drive fails this or any other test in the 
series, the system stops testing that drive and 
starts the series of tests on the next drive. 
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5. As the tests continue, the screen clears, the system 
beeps and the following message appears: 

APPLE /// MODE DISKSWITCH TEST 

REMOVE DISKETTE FROM DRIVE 1 
AND PUT IT BACK IN AGAIN 

PRESS RETURN TO CONTINUE 

Open the drive door, pull the test disk out from the 
drive about 1 inch and put it back in. Close the 
disk door and press RETURN. The test status is 
briefly displayed and the screen clears. (This 
switch is used by SOS during some of its operations.) 

6. The Disk Track Seek test now starts. Thirty four 
tracks are displayed on the screen and are 
alternately tested, from the outermost track to the 
innermost track, until the middle track is reached. 
The status of each track is displayed. 

7. Disk speed test first reformats track 52 on the test 
diskette, then checks the DSPEED. A scale between 
-100 (slow) and +100 (fast) is shown with an arrow 
pointing to the measured value. The computer beeps 
if Dspeed is out of spec ( +/- 10). If there is no 
beep, the value is acceptable. The value is 
displayed until you press the ESCAPE key to continue. 
The screen then clears and the message: 

- RESTORING TEST DISKETTE - 

is displayed. Do NOT turn the power off or open the 
drive door while the restoring procedure is in 
progress: if you do, it will destroy the test 

diskette. If there are other drives to be tested, 
steps 5 thru 6 repeat. When all drives have been 
tested the Main Menu reappears (unless the Test All 
option was selected, in which case the next test 
starts . ) 

I . KEYBOARD TESTS 

The keyboard test is divided into 4 sections: 

1. Alphanumeric Keys 

2. Special Function Keys 
5. Numeric Keypad Keys 
4. Keyboard Interrupt 
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There is a delay after each section and any special 
instructions are shown on the monitor at the beginning of 
each section. 

NOTE: Some parts of this test will always fail UNLESS 
you follow the directions exactly . Read ALL directions 
carefully before running the Keyboard Tests. NOTES in 
each section alert you to special procedures. 

1. Alphanumeric Keys 

a. Every alphanumeric keystroke possible is 
displayed. 

b. Press each key and verify that the corresponding 
letter or number on the screen is removed. 

NOTE: Press the SPACE BAR LAST. Otherwise, the 
next test will not automatically start. Pressing 
the space bar twice might cause the test to fail. 

c. You will need to use a combination of keys to 
remove three of the keys: 

Control "A" for CONTROL 
Shift "2" for left shift and 
Shift "=" for right shift. 

2. Numeric Keyboard Test 

a. The keys on the numeric keyboard are displayed. 

b. Press each key and verify that the corresponding 
number on the screen is removed. 

NOTE: You can abort this test any time by 
pressing ESCAPE. The test will record a failure 
if it is aborted. 

c. After you have removed all of the keys displayed 
on the monitor, the next test automatically 
starts. 
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3. Special Function Keys 

NOTE: If you hold the keys down too long, this test 

might fail. 

a. After the special function keys are displayed, 
press the CAPS LOCK (ALPHA LOCK) key once . This 
tests the CAPS LOCK key. 

NOTE: If the Caps Lock key was in the up 

position, pressing it once puts it in the down 
position. Leave it in whatever position it is in 
after pressing it ONCE , or the test will fail. 

b. The diagnostic then asks you to press the SPACE 
BAR and hold it down . This tests the slow repeat 
function. Continue holding the Space Bar down , 
in order to complete the next step. 

c. Simultaneously press the SOLID APPLE and OPEN 
APPLE keys while continuing to hold the Space Bar 
down. This tests the OPEN APPLE key and the fast 
repeat function. 

d. Release all the keys. Now press the SOLID APPLE 
key first and then the SPACE BAR. This tests the 
repeat inhibit function. Release these keys when 
you see the message Keyboard Interrupt Test. 

4. Keyboard Interrupt Test 

When the keyboard interrupt test comes up on the 
screen, simply press any key to continue. The 
keyboard pass/fail status is given, and then the Main 
Menu appears, unless Test All has been selected. 


J. SOUND TESTS 

The SOUND diagnostic test has 5 parts: a soft bell, a 
loud bell, and a sound that gradually grows from soft to 
loud and then repeats. Use the up/down arrows to select 
the Sound Tests. After each part: 

PRESS SPACE BAR IF YOU HEAR THE SOUND 

PRESS RETURN IF YOU DON'T 

Upon completion of the test, the pass/fail status is 
shown. You are then returned to the Main Menu unless 
Test All was selected. 
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K. VIDEO TESTS 




There are several video tests which check the color 
shades and the different modes in which the monitor can 
operate. You will be shown a test pattern and asked to 
indicate what you observe. What you enter will determine 
whether the system records a pass or fail for the test. 

NOTE: The last test checks the Interlace switch. When 
you see a horizontal white line on the screen, STOP and 
read the directions for this test. (See the last page of 
this document.) 

1. At the beginning of each video test the screen 
briefly displays the name of the test and tells you 
which keys to press to indicate if what you saw was 
what was expected. Many of the tests use the same 
test pattern. Usually a picture of Winston Churchill 
appears in the upper-left corner. A grid of diagonal 
lines appears in the upper-right corner. The lower- 
half of the screen displays the following message in 
LARGE letters: 

If you can read this, and 
the test patterns above 
are clear, press space bar. 

Otherwise, press return. 

2. Some displays fill the entire screen. If the display 
shows what it is supposed to (see the table on the 
following pages), press SPACE BAR to continue. If 
the display does not show what it was supposed to, 
press RETURN. 

3. Between patterns the following message flashes: 

TYPE SPACE BAR TO ACCEPT 
TYPE RETURN TO REJECT 
TYPE ESCAPE TO ABORT 

NOTE: With a black-and-white monitor, different 
colors will be displayed as different shades of grey; 
some black-and-white monitors are not capable of 
displaying all the different shades with a single 
setting of the monitor controls. Do not reject the 
monitor for this reason. 

4. The next two pages give the names of the video tests 
and describe the patterns which should appear on the 
monitor. 
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VIDEO TESTS AND PATTERNS 


TEST DISPLAY 

APPLE II HIRES 
MODE PAGE 1 

APPLE II HIRES 
MODE PAGE 2 

280 x 192 COLOR 
HIRES MODE PAGE 1 

280 x 192 COLOR 
HIRES MODE PAGE 2 

SUPER HIRES 
TEST PAGE 1 

SUPER HIRES 
TEST PAGE 2 

AHIRES COLOR TEST 
PAGE 1 


AHIRES COLOR TEST 
PAGE 2 


COLOR BAR & GREY 
SCALE TEST 


APPLE II TEXT 
MODE PAGE 1 


B&W MONITOR COLOR MONITOR 

B&W Pattern only No Color 


B&W Pattern only No Color 

Negative image Red and Black 

B&W Pattern Green & White/ 

or Yellow 

B&W Pattern only No Color 


B&W Pattern only No Color 


Pattern divided into Top to bottom, 
4 different shades pattern is: 
of grey. violet (pink), 

blue, green, & 
gold (orange). 


Pattern divided into Top to bottom 
4 different shades pattern is: 

of grey. violet (pink), 

blue, green, & 
gold (orange) 


16 shades of grey 
from white on left 
to black on right — 
may be difficult to 
resolve . 


16 shades left 
to right white, 
aqua, yellow, 
green, pink, 
orange, brown, 
light blue, 
medium blue, 
grey, dark 
green, light 
purple, dark 
blue, magenta 
and black 


Sentence and alphabet Same as B&W 
are displayed. 
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TEST DISPLAY B&W MONITOR COLOR MONITOR 


APPLE II TEXT MODE page 2. This screen will display for 
both B&W and color: 

2222222222222222222222222222222 
2222222222222222222222222222222 
2222222222222222222222222222222 

222 
222 
222 

2222222222222222222222222222222 
2222222222222222222222222222222 
2222222222222222222222222222222 
222 
222 
222 

2222222222222222222222222222222 
2222222222222222222222222222222 
2222222222222222222222222222222 

16 blocks different 16 colored 1 

shades of grey, with blocks, color , 

color names printed names printed 

in each box. in each box. » 


BLACK 

MAGENTA 

DARK 

BLUE 

LIGHT 

PURPLE 

DARK 

GREEN 

GREY 

MEDIUM 

BLUE 

LIGHT 

BLUE 

BROWN 

ORANGE 

GREY 

PINK 

GREEN 

YELLOW 

AQUA 

WHITE 

APPLE /// 

80 COLUMN 

TEXT MODE 

smaller 

across 

characters 

80 columns 

same as B&W 


APPLE /// 

40 COLUMN 
TEXT MODE 

The colors are: 
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5. Video Interlace Test. 

NOTE: The Interlace switch is located on the left 
side of the computer halfway back. 

There are two displays used for this test. After 
seeing the first display (a horizontal white line 
across the center of the screen), flip the interlace 
switch to see the other display. The second display 
is a horizontal and a vertical which cross at the 
center of the screen. 

a. If the display is not altered when you change the 
switch position, press RETURN to tell the system 
that the test failed. 

b. If you can see BOTH displays, one display for 
each switch position, then press the SPACE BAR to 
PASS the test. 

6. At the end of the Interlace Test turn the Interlace 
switch to the OFF (0) position. 

L. TEST ALL 

Accepting this option runs all the tests sequentially. 
After each test is run you are returned to the main menu 
where "passed" or "failed" is highlighted. The tests 
that run are: 


RAM 

ROM 

CALENDAR/CLOCK 

DISK 

KEYBOARD 

SOUND 

VIDEO 

NOTE: Before running Test All, follow the procedure 

"Make Test Disks (Diskettes)", to make a test diskette 
for each drive you will test. 

1. Skip through the tests using the up/down arrow until 
TEST ALL is highlighted. 

2. Accept this option by pressing RETURN. 


3. As each test runs, messages appear on the monitor to 
tell you what test is running. In some cases you 
will be asked to enter a response, depending upon 
what you observe as the test runs. Other tests run 
automatically and only the results are shown before 
the next test runs. 
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Apple /// and Apple /// Plus Technical Procedures 

Section 6 


Illustrated Parts List 


The figures and lists below include all piece parts that can 
be purchased separately from Apple for the Apple /// and 
Apple /// Plus, along with their part numbers. These are the 
only parts available from Apple. Refer to your Apple Service 
Programs manual for prices. 

Contents : 

Finished Goods Assembly 6.3 

Universal Parallel Printer Board 6.5 

Logic Board 6.5 

Memory Board 6.5 
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APPLE /// and APPLE /// PLUS - FINISHED GOODS ASSEMBLY 



( Figure 1 ) 


Item 

Part No. 

Description 

1 

830-0014 

Fastener, Retaining Clip 

2 

661-92002 

Apple /// Disk Analog Card 

3 

661-92014 

Apple /// Internal Disk Mechanical 



Assy 

4 

815-0162 

Door Clip, Disk 

5 

805-0057 

Clip, Disk Hold Down 

6 

705-0010 

Switch, Rocker SPST with ON/OFF Legend 

7 

590-0032 

Cable, Keyboard A/// 

8 

661-91069 

Apple /// Logic Board 5V 


661-91122 

Apple /// Plus Logic Board 5V 

9 

661-91124 

Apple /// Memory Board w/RAM 

10 

590-0017 

Cable, Power Supply to Apple /// 



Logic Board 


590-0118 

Cable, Power Supply RFI Apple /// Plus 

11 

661-91037 

Apple /// Power Supply 110V 


661-71125 

Apple /// Plus Power Supply 

12 

610-0197 

Apple /// Keycap Set 


658-7041 

Apple /// Plus Keycap Set 

13 

825-0163 

Label, Power On Lens 

14 

710-0007 

Apple /// Lamp 

15 

661-91022 

Apple /// Keyboard 


661-95127 

Apple /// Plus Keyboard 

16 

600-0009 

Speaker Assembly 

17 

825-0054 

Apple Nameplate 

18 

590-0003 

Power Cable, AC 

19 

815-0087 

Keyboard Cover, A/// 


815-0719 

Keyboard Cover, A/// Plus 

20 

815-0086 

Housing, A///, A/// Plus 
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APPLE 

/// and APPLE 

/// PLUS - UNIVERSAL PARALLEL PRINTER 


BOARD ( Figure 2 ) 

Item 

Part No . 

Description 

1 

341-0057 

ROM, Parallel Printer Boards 

2 

590-0128 

Cable, Parallel I/F Adapter 

APPLE /// and APPLE 

/// PLUS - LOGIC BOARD ( Figure 3 ) 

1 

342-0063 

IC, PROM CASB256 

2 

341-00 56 

IC, PROM CASB65 .1 

3 

342-0061 

IC, PROM RAS65 

4 

197-0001 

Crystal, 14 .318630 MHz 

5 

341-0043 

PROM, 10 24 x 4 U17 4 

6 

341-0031 

ROM, Boot 

7 

197-0004 

Crystal, Tuning Fork 32 .7 68 KHz 

8 

341-0046 

PROM, 10 24 x 4 U180 

9 

341-004 5 

PROM, 1024 x 4 U176.2 

10 

341-0032 

ROM, Video Control 

11 

302-9334 

IC, 9 334 

12 

355-9708 

IC, 97 08 6-CH. 8 Bit A to D 

13 

341-0035 

ROM, Keyboard Encoder 

14 

515-0050 

Three-pin Molex Connector 

15 

341-0030 

ROM Synchrom 

16 

341-0055 

IC, PROM U17 5-6 5 

APPLE /// and APPLE 

/// PLUS - MEMORY BOARD ( Figure 4 ) 

1 

334-0003 

IC RAM 64 K 200NS w / Logo 


Pictures of the following keyswitches and accessories can be 
found in Appendix A: 

705-0009 
705-0012 
705-0015 
705-0070 
705-0077 
815-0772 


Reset Key switch 
Arrow Keyswitch 
Alps Short Stem Keyswitch 
Alps Long Stem Keyswitch 
Alps Alpha Lock Keyswitch 
Straight Adapter 
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APPLE /// and APPLE 

/// PLUS - UNIVERSAL PARALLEL PRINTER 



BOARD (Figure 2) 

Item 


Part No . 

Description 

1 


341-0057 

ROM, Parallel Printer Boards 

2 


590-0128 

Cable, Parallel I/F Adapter 

APPLE 

/// and APPLE 

/// PLUS - LOGIC BOARD (Figure 3) 

1 


342-0063 

IC, PROM CASB256 

2 


341-0056 

IC, PROM CASB65 . 1 

3 


342-0061 

IC, PROM RAS65 

4 


197-0001 

Crystal, 14 .318630 MHz 

5 


341-0043 

PROM, 10 24 x 4 U17 4 

6 


341-0031 

ROM, Boot 

7 


197-0004 

Crystal, Tuning Fork 3 2.7 68 KHz 

8 


341-0046 

PROM, 10 24 x 4 U180 

9 


341-0045 

PROM, 1024 x 4 U176.2 

10 


341-0032 

ROM, Video Control 

11 


302-9334 

IC, 9 334 

12 


355-9708 

IC, 97 08 6-CH. 8 Bit A to D 

13 


341-0035 

ROM, Keyboard Encoder 

14 


515-0050 

Three-pin Molex Connector 

15 


341-0030 

ROM Synchrom 

16 


341-0055 

IC, PROM U175-65 

APPLE 

/// and APPLE 

/// PLUS - MEMORY BOARD ( Figure 4 ) j| 

1 


334-0003 

IC RAM 64 K 200NS w/ Logo 

Pic tu res 

of the following keyswitches and accessories can be |i 

found 

in 

Appendix A: 

II 



705-0009 

Reset Key switch 



705-0012 

Arrow Key switch 



705-0015 

Alps Short Stem Key switch 



705-0070 

Alps Long Stem Keyswitch 



705-0077 

Alps Alpha Lock Keyswitch 



815-0772 

Straight Adapter 
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FIGURE 5 







APPLE /// & APPLE /// PLUS - PROFILE INTERFACE CARD 
(Figure 5) 


Item 

1 


Part No. Description 

661-92050 ProFile Interface Card 

112-0107 Resistor Array, 8 x 100 ohms 
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Apple III Technical Procedures 
Appendix A 

Keyboard and Keyswitch Identification 


The Apple III and III plus keyboards have different layouts 
and are not interchangeable. However, many of the 
keyswitches on both boards are identical. 

The keyswitches used for the III and III plus keyboards are 
the same, except that the III plus uses only the Alps long 
stem keyswitch. Keyswitch/Keyboard information for the Apple 
III can be found in Figure 1, page A. 2. Keyswitch/Keyboard 
information for the Apple III plus can be found in Figure 2, 
page A. 3. 


NOTE: The procedure to replace a keyswitch is in section 
3 of "You Oughta Know". 
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FIGURE 1 : Apple III Keyboard 


Keyswitch 


Keyboard 



I” 


705-0070 
Alps Long Stem 
("Extended") 



815-0772 

Straight adapter 


705-0015 
Alps Short Stem 

Used with adapter 
815-0772 



705-0009 

Reset 



705-0077 
Alps Alpha Lock 
("Alternate Action") 



705-0012 

A /// Arrow Keys (Cursor Keys) 
("dual action," i.e. two-speed) 


Current 

Version 


Old 

Version 


(Obsolete) 



Service Part 
Number of 

Apple III 
Keyboard: 

661-91022 
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Apple //e Technical Procedures 
Section 0 

Apple //e Service Notes 


Contents: 


Identifying New Enhanced Revision A Logic Boards 0.4 

Exchanges of Old Revision A Logic Boards 0.4 

Compatibility of Profile Interface Cards 0.5 
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Identifying Enhanced Revision A Logic Boards 

The Apple //e has two Rev. A boards. The new version is the 
enhanced Logic Board. It is recognizable by the following 
characteristics : 

1. Above the slots at the top of the board will be the 
date "1984". (Old Rev. A boards have the date 
"1982" ) . 

2. The microprocessor, at location B4, will be the 
65C02. 

See "Section 4. Other Procedures" for more information on 
what this enhancement does. 


Exchanges of Old Revision A Logic Boards 

Apple has been upgrading Apple //e Logic - Rev. A (1982) 
logic boards with Rev. B logic boards over the last year. 
Apple's supply of Rev. A boards was recently sold in bulk to 
Value Added Resellers (VARs). The VARs purchased the boards 
"as is", under the condition they would assume complete 
responsibility for support of the product. 

Each Rev. A logic board that was sold to a VAR can be 
recognized by the following markings: 

Component Side: "VAR" is stamped on the right hand, upper 

third of the board, just below the expansion 
slots. 

Solder Side: "VAR" is stamped in the left-hand, lower 

corner of the logic board. 

The Rev. A logic boards with the VAR stamp are not eligible 
for Apple's exchange module program. 
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Compatibility of ProFile Interface Cards 

Apple //e ProFile Interface Cards, which are service stock 
inventory, may require a chip change to make them compatible 
with both 5 and 10 MB ProFiles. The interface cards 
containing EPROM 342-0271 at location D2716-1 only work with 
the 5 MB ProFiles. If a 10 MB ProFile is to be used, the 
EPROM should be replaced with EPROM 342-0299. 
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Apple //e Technical Procedures 
Section 1 
Take-apart 


Contents: 


Opening and Replacing the case 1.2 

Removing and Replacing Peripheral Cards and Disk Drive Cables 1.2 

Removing and Replacing the Housing 1.5 

Removing and Replacing the Motherboard 1.8 

Removing and Replacing the Keyboard.... 1.9 

Removing and Replacing the Power Supply 1.10 


Note: Different versions (revisions) of the motherboard are mounted in 
different ways to the base. This module will show you only one mounting 
but it should be easy to adjust to the others. All other instructions 
apply to all revisions of the motherboard. 

There are also differences between the backplates. The later Apple //e' 
do not reguire clamps for the disk drive cables or nutplates for the DB 
connectors. 

The keyboard is attached to the upper housing in the new version of the 
Apple lie case. (In earlier versions, the keyboard is attached to the 
base . ) 
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For these procedures you will need: 

Phillips head screwdriver 
F lat blade screwdriver 
Wrench (p/n 919-0007) 

A. OPENING THE CASE 

1. Power down and disconnect the power cord. 

2. Remove Apple lid. 

3. Touch the power supply to release any static build-up. 


REMOVING AND REPLACING PERIPHERAL CARDS AND DISK DRIVE CABLES 
REMOVING PERIPHERAL CARDS AND DISK DRIVE CABLES 

1. Remove the disk interface card from slot 6. 

2. Unplug the disk drive cable connectors from the interface card. 

3. To remove the disk drive cable from the back panel, remove the two 
Jack screws from the clamp (See Figure 1), slide the cable out of 
the clamp (See Figure 2), and pull the cable out of the opening in 
the back panel. 


FIGURE 1 


FIGURE 2 
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REPLACE DISK DRIVES CABLES 


1. Slide the disk drive's cable through the lowest numbered opening of 
the back of panel. 

2. Take hold of the cable and bend the flap away from the connector. 
Hold the flap against the cable with your thumb. 

3. Hold the clamp in your other hand so the side with the raised 
section is under your thumb and the opening in the clamp is 
pointing up (See Figure 3). 


FIGURE 3 



4. Slide the cable and folded over metal flap into the clamp so that 
the flap is pressed against the cable and sandwiched between the 
two sides of the clamp (See Figure 4). 

NOTE: You may have to spread the clamp open slightly to make room 
for the flap. 


FIGURE 4 
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5. Feed the cable back through the opening until the clamp touches the 
back panel. Push the clamp against the back panel so that the 
raised section fills the opening and the two round nuts that are 
affixed to the clamp are facing you (See Figure 5). 

NOTE: In order to arrange the clamp so it's flat against the back 
panel, you may have to bend the cable into an "L" shape at the 
drive side of the clamp. 


FIGURE 5 



6. Hold the clamp against the opening with one hand. Reach behind the 
computer with the other hand and install the two screws through the 
two slots on the top and bottom of the opening and into the nuts on 
the clamp. 

7. Plug the disk drive cable connectors into the interface card. 

8. Insert the disk interface card into slot 6. 
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Co REMOVING AND REPLACING THE HOUSING 

1. Open the case (Section A, p.1.2) and remove the peripheral cards 
and disk drive cables (Section B, p.1.2). 

NOTE: On the new version of the Apple lie case, the keyboard is 
attached to the upper housing (rather than to the base). Before 
the housing can be separated from the base, the keyboard ribbon 
cable must be disconnected frcm the motherboard. 

2. Turn the Apple upside down resting the keyboard on a protective 
pad. 

3. Remove the ten round head screws frcm the periphery of the base 
(See Figure 6, #1). (Note: the new Apple lie case has only nine 
screws. ) 



FIGURE 6 

4. Turn the computer right side up. 

5. Remove the two screws that are in the upper right and left comers 
of the back panel. (These two screws are absent in the new case.) 
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6. To free the housing on older versions, push back on the thin metal 
back plate until is is free from the horizontal bar which is part 
of the housing (See Figure 7, #1). Gently lift the housing off the 
base. 

NOTE: In the new case, the metal back plate nests into the 
horizontal bar running across the back of the upper housing. Since 
the horizontal bar forms a cap over the back plate, the upper 
housing is freed by lifting straight up. 



FIGURE 7 
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REPLACING THE HOUSING 


1. Slide the housing over the base. For replacing older cases, flex 
the back metal plate backwards to ease it over the back plastic bar 
of the housing. It is not necessary to flex the metal back plate of 
the new case version — simply settle the upper housing over the 
base, making sure the end of the keyboard ribbon cable is inside 
the case area. 

NOTE: On the older case versions, be sure the keyboard cable 
remains in the box, is properly folded, and is lying flush against 
the outside of the keyboard stand. Also, be sure the keyboard sits 
freely in the housing. In particular, check the reset key to see 
that it does not stick after it has been pressed down. 

2. Turn the computer upside down, resting the keyboard on the 
protective pad. 

3. Replace the ten (or nine) screws that attach the housing to the 
base. 

NOTE: When replacing the screws put in all of them partway, and 
then, starting from front to back, secure them tightly. 

4. Turn the computer right side up. 

5. For older case versions, replace the two screws in the upper left 
and right corners of the back panel. 
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D. REMOVING AND REPLACING THE MOTHERBOARD 

REMOVING THE MOTHERBOARD 

1. Remove the housing from the Apple, (Section C, p.1.5) 

2. Pinch the left and right sides of the power supply 
plug and pull the plug from the top of the 
motherboard. (See Figure 8, #1). 

3. Unplug the speaker connector. (See Figure 8, #2). 

4. Remove the keyboard cable. (See Figure 8, #3). 

5. Remove the four screws across the back of the 
motherboard. (See Figure 8, #4). 

6. Using a flatblade screwdriver push in on the flanges 

of the six stand-offs: three across the middle and 

three toward the front of the motherboard. 


7. Carefully slide the board foward; then lift the board 

up and out. FIGURE 8 
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REPLACING THE MOTHERBOARD 

NOTE: See "Section 0. Apple //e Service Notes" for module exchange 
information on all Rev. A Logic Boards. 

1. Place the motherboard over the six stand-offs and press the board 
down into place. 

2. Replace the four screws across the back of the motherboard. 

3. Plug in the speaker connector. 

4. Plug in the power supply. 

5. Plug in the keyboard cable. 

E. REMOVING AND REPLACING THE KEYBOARD 
REMOVING THE KEYBOARD 

1. Remove the housing from the Apple (Section C, p.1.5). 

2. Remove the four Phillips head screws which hold the keyboard in 
place on the keyboard stand. 

NOTE: In the new case version, the keyboard is attached by four 
Phillips screws to the upper housing, rather than to a keyboard 
stand on housing base plate. 

3. Lift the keyboard free. 

REPLACING THE KEYBOARD 

1. For older case versions, place the keyboard on the keyboard stand. 
For the new case version, set the keyboard in the upper housing. 

2. Replace the four screws to attach the keyboard to the stand (or, in 
thenew version, to the upper housing). 
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F. REMOVING AND REPLACING THE POWER SUPPLY 

REMOVING THE POWER SUPPLY 

1. Open the Apple case (Section A, p.1.2). 

2. Unplug the power supply from the motherboard. 

3. Set the base on its side. 

4. While steadying the base and power supply with one hand remove the 
four screws with lock washers from the base. 

5. Remove base from power supply. 

REPLACING THE POWER SUPPLY 

1. Align power supply with base. 

2. Replace the four round head screws with washers. 

3. Turn the base right side up. 
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Apple //e Technical Procedures 
Section 2 
Diagnostics 


Contents : 


Introduction 2.2 

Processor and Read Only Memory Tests 2.3 

Random Access Memory Test 2.3 

Character Set Test 2.4 

Keyboard Test 2.4 

Video Tests 2.5 

Loop ROM, RAM, and Processor Tests 2.5 

Speaker Test 2.5 


Apple //e Diagnostic 


rev. 5/24/83 


page 2.1 



INTRODUCTION 


The Apple //e Diagnostic ROM card is a troubleshooting aid for the Apple 
//e. This job aid briefly covers its content and use. 

To use the Diagnostic ROM card, power off the system and remove the Apple 
lid, then, insert the card in any slot. Set the red switch on the ROM so 
it slants away from the keyboard. On power-up it will boot and 
automatically proceed to the menu (see below). If the Diagnostic ROM does 
not boot check the switch to see if it is slanting away from the keyboard. 


Apple //e Diagnostics 


1982 Apple Computer 


Enter the Letter of 


the Desired Test 


<P> 

PROCESSOR TEST 


<R> 

READ ONLY MEMORY TEST 


<M> 

RANDOM ACCESS MEMORY TEST 


<C> 

CHARACTER SET TEST 


<K> 

KEYBOARD TEST 


<V> 

VIDEO TESTS 


<L> 

LOOP ROM RAM AND PROCESSOR 

TESTS 

<S> 

SPEAKER TEST 


SPACE BAR TO RETURN TO MENU 


MICROPROCESSOR IS OK 


ROM 

AT MOTHERBOARD LOCATION D8 

IS OK 

ROM 

AT MOTHER BOARD LOCATION DIO IS OK 


To run a test enter the letter of the desired test. To exit a test and 
return to the menu the general rule is to press the SPACE BAR. 
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PROCESSOR AND READ ONLY MEMORY TESTS 

The Processor and Read Only Memory Tests are executed on powering up the 
system with the ROM installed. Messages regarding the integrity of the 
microprocessor and the ROMs are displayed on the last few lines of the menu 
screen. 

Selecting "P" or "R" from the menu will retest the processor and memory. 

The menu screen is replotted when the test is initiated from the menu 
screen. 


RANDOM ACCESS MEMORY TEST 

Each RAM on the motherboard is tested. 

The screen clears and alternates three times between two graphics pages and 
then the screen alternates three times between a graphics page and a blank 
page. 

CURRENTLY TESTING MEMORY AT $DOOO-$FFFF 

is painted at the top of an otherwise blank screen. The screen then clears 
and the menu reappears. 

If an error is detected a message is displayed in the same format as the 
following: 

SUSPECTED FAILURE AT LOCATION F13 
SPACE BAR TO RETURN TO MENU 

The probable motherboard location of the failed RAM in this example is F13. 
If no errors are found the test returns to the menu screen. 


A //e Diagnostic 


rev. 5/24/83 


page 2.3 



CHARACTER SET TEST 


The Character Set Test is largely self explanatory. Four sets of 
characters are displayed with the line above them describing how they 
should look. 

Note: The characters are in the same order in each set to make it easy to 
spot a missing or incorrect character. 

Failure Indications: If the characters are not as described something is 
probably wrong with the VIDEO ROM. 

Press SPACE RAR to return to the menu. 


KEYBOARD TEST 

The instructions for operating the Keyboard Test are displayed on the 
screen upon selection of that option. 

The keyboard is represented on the screen. If the characters displayed on 
the screen do not match those on the keyboard the character Generator IC is 
probably bad. 

You must press each key to test it. As you press the key the corresponding 

character on the screen will disappear. When you have tested each key (the 

characters are gone from the screen) press CONTROL-C to return to the menu. 

Note: 1. The shift or CAPS key must be depressed to test the alphabetic 

characters. If you fail to do so the CAPS LOCK key on the lower 
left of the keyboard representation will flash. 

2. The SHIFT and CAPS LOCK keys do not disappear. 

3. The tilde and question mark "?" disappear when typed in 

conjunction with the SHIFT key. 

Failure Indications: Keys that bounce will sound an alarm and be 
highlighted in inverse video. If all or some of the characters cannot be 
made to disappear from the screen, the key switch of that character's key 
or the KEYBOARD ROM might be at fault. 

Press CONTROL-C to return to the menu after completing the test. 
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VIDEO TESTS 


Both the high and low resolution graphics of the monitor are tested by 
video tests. 

The "lores" (low resolution) test alternates between two identical "lores" 
graphic pages that have different messages on the bottom of the screen. 

The graphics should remain constant regardless of the displayed message. 

Press SPACE BAR to continue to the "hires" (high resolution) test. The two 
"hires" pages should be identical except for the "1" or "2" alternating in 
the upper left corner of the grid. 

Failure Indications; Any difference between the two pages would indicate a 
failure either in RAM or the display mechanism of the high or low 
resolution graphics. 

Press SPACE BAR to proceed from one test to another and to return to the 
menu from the second test. 


LOOP ROM RAM AND PROCESSOR TESTS 

This test is a continuous successive execution of the first three tests 
listed on the menu. 

It is useful in finding intermittent ROM, RAM, and processor problems. 
Press SPACE BAR to return to the main menu. 


SPEAKER TEST 

The speaker test does what is says it does. That is, it plays five tones 
incrementing from low to high. If this does not occur the failure is in 
either the speaker or the motherboard. 
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INTRODUCTION 


The goal of troubleshooting a system is to get the customer 
out the door with a functioning system as soon as possible 
with the lowest cost to the customer. This job aid gives 
guidelines for troubleshooting the Apple //e and does not 
examine the interaction of the Apple //e with the 
peripherals, or the peripherals with each other. 

One source of information about the trouble is the customer. 

A customer's description of the problem plus the diagnostics 
and some quick substitutions can often identify the faulty 
module within a few minutes. If the customer's description 
is too vague or doesn't suggest the problem, a few well- 
chosen questions can give you many hints about the cause of 
the problem. If the customer just bought a new peripheral, 
or the system only fails on a new piece of software, the new 
hardware or software is immediately suspect. The major 
assemblies involved can then be tested. 

Another key to fast and effective troubleshooting of the 
Apple //e is the use of the Diagnostic Card. This card plugs 
into any peripheral slot next to the back panel to 
automatically perform the tests without using a disk drive. 
The diagnostics enable you to locate and repair those modules 
and diagnosable components reimbursed by Apple for warranty 
repair. 

This job aid approaches troubleshooting using the Diagnostic 
Card, the Apple //e Symptom Chart and the Apple //e 
Troubleshooting Chart. The Symptom Chart describes abnormal 
responses and the probable causes. The Troubleshooting 
Flowchart recommends a systematic procedure by which to check 
the cause of a problem using the tests on the diagnostic 
card. Use whichever chart best fits your needs. 
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Apple //e Symptom Chart 


NOTE: Sometimes there will be a 20 to 30 second wait after 

switching the power switch on. During this time "garbage" 
might appear on the screen. This might lead you to believe 
there is a problem with the Motherboard when indeed there is 
none . 


Symptom 

Probable Cause 

Programs run erratically, 

1. RAM 

often crash. 

2. ROMs 


3. Power Supply 


4. Motherboard 


No beep and no message is 
displayed; monitor has 
random characters on screen 
when the Apple is turned on; 
drive does not come on. 


1 . EF ROM 

2. RAM 

3. Power Supply 

4. Motherboard 


Keys fail to remove 
appropriate character 
from the keyboard test on 
Apple //e diagnostic. 

Applesoft or Integer 
BASIC fails to operate 
or is erratic. 

All video malfunctions. 
(Graphics and Text) 


Cassette Interface 
malfunction. 

Apple //e system dead. 
(No beep, no video, 
no power light) 


Speaker malfunction. 


1. Keyboard Cable 

2 . Keyboard 

3. Motherboard 

4 . Keyboard ROM 

1. CD ROM 

2. RAM 

3. Motherboard 

1 . Motherboard 

2. ROM 

3. RAM 

4. Combination 1 thru 3 

1 . Motherboard 


1. Power Supply 

2. AC power cord 

3. Keyboard cable 

4. Motherboard 

1 . Speaker 

2. Motherboard 
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Diagnostics always run 
when powered-up. 

1. Keyboard cable 

2. Motherboard 

3. Keyboard 


The special function keys 
on the Numeric Keypad do 
not work properly. 

1. ROM at E-12 on 
mother board, 
note below) 

the 
( see 

80 column display problem. 

1. Extended 80 Column 
Card 

2. Motherboard 


MOTE: The special function keys (arrows, return, etc.) on 

the Numeric Keypad do not work properly when used with an 
Apple //e containing a "revision C" character generator ROM. 
The Revision C ROM (part number 342-0132-C) was first 
shipped in the Apple //e after 8/25/84. If you encounter 
difficulties with the function keys on the Keypad, check to 
see if the Apple //e logic board contains the "revision C" 
ROM at location E-12. If it does REPLACE THE CHARACTER 
GENERATOR ROM with any other version from service stock (for 
example; part numbers 342-0132-A or 342-0132-B). DO NOT 
REPLACE THE ENTIRE APPLE //e LOGIC BOARD. 
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USING THE TROUBLESHOOTING FLOWCHART 


As you go through the Apple //e Troubleshooting Flowchart, 
when you come to a rectangle follow the instructions 
contained within the rectangle. Then proceed to the next 
letter or figure. Some rectangles contain more than one 
instruction. 

For example in one rectangle you might be instructed to 
replace RAM, ROM and the Motherboard. The correct procedure 
would be: 

1. Turn the computer's power off. 

2. Replace the indicated RAM. 

3. Exit from that instruction. In many cases you will 
return to C (circled), which is at the beginning of the 
flowchart. 

4. Proceed through the flowchart. 

5. If you again end up at the place where you changed the 
RAM: 

a. Turn the power off. 

b. Replace the original RAM. 

c. Replace whatever was listed second (ROM). 

d. Exit as before. 


If the problem is not solved, continue this procedure until 
all instructions within that rectangle have been completed. 
If the problem was not solved the first time you replaced a 
component make sure you put that component back before 
replacing another. 


CAUTION: Always make sure you turn the computer's power off 
before replacing any component. 


When you come to a diamond, you will be asked a question. 

The answer to that question will determine the path by which 
you leave the diamond. 


Continue through the flowchart until you have completely 
checked out the computer. 
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Apple //e Troubleshooting Flowchart 
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Apple //e Enhancement Kit Upgrade 

The Apple //e Enhancement Kit makes an Apple //e compatible 
with the advanced features available on the //c. It allows 
the //e to support interrupts for applications and 
networking. With the kit, the //e also gains faster 
processing time and the ability to use the MouseText 
character display features. 

To upgrade your //e you will need to replace the following 
four ICs on the logic board: 

1) The 6502 Microprocessor ( P/N 370-6502) is replaced 
by the 65C02 Microprocessor (P/N 338-6503) 

2) The CD Monitor ROM (P/N 342-0135) is replaced by 
the CD Monitor ROM (P/N 341-0304) 

3) The EF Monitor ROM (P/N 342-0134) is replaced by 
the EF Monitor ROM (P/N 341-0303) 

4) The Video (Character Generator) ROM (P/N 342-0133) 
is replaced by the Character Generator ROM (P/N 
342-0265) 

See Figure 1, page 4.2 for U.S. //e Logic Board Layout and 
location of the ICs. See Figure 2, page 4.2 for European //e 
Logic Board Layout and location of the ICs. 

The numbers above correspond with the numbers on the 
appropriate layout. 

Installation Procedures 

MAMIKGs The four ICs you will be installing are extremely 
susceptible to static discharge. Before handling these ICs 
be sure to touch the metal power supply case to discharge any 
electricity that may have built up on your body or clothing. 

1. Power off the //e system. 

2. Remove the cover and all interface cards. 

3. TOUCH THE POWER SUPPLY. 

4. Referring to Figure 1 on page 4.2 (for the U.S. Logic 
Board), or Figure 2 on page 4.2 (for the European Logic 
Board) locate the four chips to be replaced. 


//e Enhancement Kit Upgrade 


rev. Jan 85 


page 4.3 



5. Remove the chips using an IC extractor. For the 6502, 
use a small, narrow, flatblade screwdriver to gently pry 
up each end of the IC a little at a time. Be careful 
that you do not scratch the logic board traces when using 
the screwdriver. 

6. TOUCH THE POWER SUPPLY AGAIN to be sure that you are 
completely discharged. 

7. Identify the new chips and remove them from the piece of 
antistatic foam. Install each chip at the appropriate 
location . 

IMPORTANT: There is a notch at one end of each chip. This 

notch should face the keyboard on installation. 

8. Place the old chips onto the antistatic foam. 

9. Replace the interface cards you removed, replace the 
cover and run a //c program to verify that the upgrade 
works correctly. 
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Apple lie Technical Procedures 
Section 5 

Illustrated Parts List 


The figures and lists below include all piece parts that can 
be purchased separately from Apple for the Apple lie, along 
with their part numbers. These are the only parts available 
from Apple. Refer to your Apple Service Programs manual for 
prices . 


Contents : 

Illustrated Parts List 
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APPLE lie (Figure 1) 


Item 

Part No. 

Description 

1 

076-0127 

Apple lie Case & Lid 

2 

835-0174 

Nut, U-Type 

3 

661-91084 

Apple lie Logic Board 

4 

590-0108 

Keyboard Cable 

5 

860-0043 

Standof f 

6 

810-0580 

Apple lie Base Pan 

7 

600-0009 

Speaker Assembly 

8 

661-91085 

Alps Long Stem Keyboard 


661-95139 

SMK Short Stem Keyboard 


661-95233 

SMK Long Stem Keyboard 

9 

661-91040 

Apple II, lie Power Supply 

10 

825-0359 

lie Nameplate 

11 

825-0054 

Apple Nameplate 

12 

661-0258 

Apple lie Mouse Assembly 

13 

699-8001 

Rubber Coated Mouse Ball 

14 

815-0409 

Mouseball Retainer 

15 

590-0003 

Power Cable, AC 

16 

705-0023 

Switch, Power Supply, Rocker, 
Two Pole 

17 

705-0065 

Switch, Power Supply, Rocker, 
Three Pole 

18 

805-0110 

Plate, Nut, 25 Pin 

19 

835-0006 

Screw, Hexagon Nut Plate 
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FIGURE 4 


















APPLE lie (Figure 2) 


Item 

Part No. 

Description 

1 

332-3600 

IC Keyboard Encoder 

2 

342-0132 

IC ROM 16K Keyboard 

3 

342-0134 

342-0303 

IC ROM 'EF' Firmware 

IC ROM 'EF' Enhanced Firmware 

4 

342-0135 

342-0304 

IC ROM 'CD' Firmware 

IC ROM 'CD' Enhanced Firmware 

5 

334-0003 

IC, RAM 64K 200 NS w/Logo 

6 

342-0133 

IC ROM 32K Chare Gen 

7 

344-0020 

IC, IOU 

8 

344-0010 

IC, MMU 

9 

342-0170 

IC, PAL 16R8 

10 

370-6502 

IC, Microprocessor 6502 2MZ 

11 

306-0245 

IC, 74LS245 


APPLE He (Figure 3) 

1 341-0299 IC, EPROM XMEG Profile Interface 


APPLE 

1 

lie (Figure 4) 

600-0008 

Configuration Block SSC 

2 

590-0021 

Cable Assy Super Serial 


* 
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APPLE lie (Figure 5) 
Item Part Wo. 

1 661-0262 


Description 

Apple lie Ext. 80 Column AppleColor 
Card 


APPLE lie (Figure 6) 
1 600-0180 


Cable, Ext. 80 Column AppleColor Card 


APPLE lie (Figure 7) 

16 705-0023 

17 705-0065 


Switch, Power Supply, Rocker, 
Two Pole 

Switch, Power Supply, Rocker, 
Three Pole 


APPLE lie (Figure 8) 
1 740-0001 


Fuse, Power Supply, 1 Amp, 250V 


The following keyswitches are illustrated in the Apple lie 
product section. Appendix A, of your Technical Procedures 
Binder . 


705-0015 

705-0070 

705-0075 

705-0077 

705-0079 

705-0080 

705-0081 

705-0082 

705-0084 

705-0085 

815-0772 


Alps Short Stem Keyswitch 
Alps Long Stem Keyswitch 
SMK Keyswitch Short Stem 
Alps Alpha Lock Keyswitch 
SMK Short Stem Keyswitch 
SMK Caps Lock Short Stem 
SMK Long Stem Keyswitch 
SMK Caps Lock, Long Stem 
SMK Low Friction Long Stem 
SMK Low Friction Short Stem 
Straight Adapter 
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Apple lie Technical Procedures 
Appendix A 

Keyboard and Keyswitch Identification 


There are four different types of Apple lie Keyboards. When 
a lie Keyboard must be exchanged, the replacement keyboard 
should be the same type as the original, because the customer 
usually wants the same "feel" on the new keyboard as on the 
old. 

Each keyboard has a different type of keyswitch. Be careful 
not to mix keyswitches on the keyboards: For example Alps 
short stem keyswitches with SMK long stem keyswitches. 

This procedure will show you how to identify Apple lie 
keyboards and keyswitches. If you only want to identify an 
Apple lie keyswitch, then go to figure 2. The procedure to 
replace a keyswitch is in section 3 of "You Oughta Know". 

BACKGROUND INFORMATION: Keyswitch differences 


1. Short versus long stem: 

Short stem keyswitches use adapters, small plastic 
pieces (usually white) that fit on the stem to make it 
longer. The keycap sits on the adapter. 

Long stem keyswitches are capped directly with the keycap. 



■Base — fc 

(below keyboard H y 
SMK surface) Aips 
Short Stem 



Long Stem 
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2. Alps versus SMK: 


Alps keyswitches have flat stems, usually white, brown, 
or gray. SMK keyswitches have round stems, usually (but 
not always) black. 


SMK keyswitches 
(Round Stem) 


Alps Keyswitches 
(Flat stem) 



TO IDENTIFY A lie KEYBOARD: 


1. Expose a keyswitch by prying off its keycap carefully 
with a screwdriver or knife blade. If you see an 
adapter on the keyswitch, tip up the keyboard to see 
whether the stem beneath the adapter is round or flat. 

2. Identify the keyswitch by referring to Figure 2 
(opposite page). Then find the service part number of 
the appropriate keyboard in the last column of the 
table . 


Use the service part number to order the replacement 
keyboard . 


3. Plate numbers: Another way of identifying the different 
types of keyboard is by finding the plate number on the 
black metal keyboard plate. After you remove the 
keyboard from the computer, you can see this number on 
the top left edge of the plate (see Figure 1, #1). Then 
find the keyboard part number on Figure 2. 


Top View of Removed Keyboard 


SIB 11 13 Hill b®*w » 


Figure 1: 


Plate Number 
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FIGURE 2 •• APPLE lie 


Keyswitch 


Keyboard 


A. SMK Lon g Stem 


Plate Number 




705— 0084 
SMK Low Friction 
Long Stem 
Used for Spacebar. 
Shift sometimes for 
Tab. Ctrl. Delete, 
Return. 


on Keyboard: 
- 805-0199 




705-0079 
SMK Short 
Stem 


Reset 


705-0082 
SMK Caps Lock 
("Alternate Action") 
Long Stem 


Service Part Number 
of Keyboard: 

661-95233 



B. SMK Short Stem 





Adapter 


705-0079 
SMK Short 
Stem 

Used with adapter 
81S-0772 



Alphanumeric 
Keys; also used 
as Reset Key 
(without adapter) 


Adapter 


705-0085 
SMK Low Friction 
Short Stem 

Used uith adapter B1 5-0772 

Used for Spacebar, 
Shift; sometimes for 
Tab, Ctrl, Delete, 
Return 


Plate Number 
on Keyboard: 

- 805-0192 


Service Part Number 


of Keyboard: 
661-95139 



705-0080 
SMK Caps Lock 
("Alternate Action") 

Short Stem 
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FIGURE 2 • apple lie 


Kevswitch Keyboard 

C. A|ps Short Stem Plate Number 

on Keyboard: 



Adapter 



705-0015 
Alps Short Stem 
Used with adapter 
015-0772 

Alphanumeric 

Keys 



705-0077 
Alps Alpha 
Lock 


■nil 


("Alternate 

Action") 


* 805-0195 


Service Part Number 
of Keyboard: 

661-95232 


D. Alps Lon g Stem 



705-0070 
Alps Long Stem 
("Extended") 

Alphanumeric 

Keys 



705-0077 
Alps Alpha 
Lock 

("Alternate 

Action") 


Plate Number 
on Keyboard: 

* 805-0182 

Service Part Number 
of Keyboard: 

661-91085 


H Please see Figure 1 on page A. 2 


Apple lie Keyboard Exchange 


rev. Sep 85 


page A.4 





Apple lie 
Appendix A 
IIe/II+ Differences 


The question most often asked is, "What are the differences 
between the Apple II Plus and the Apple lie?". When you look 
at the systems, several differences are apparent, such as the 
layout of the keyboard and the addition of keys for the Apple 
He. With these new keys additional functions can be 
performed. 

You can see other differences when you remove the cover. 
First, many of the options for the Apple II Plus are standard 
on the Apple lie, such as a built-in language card. The 
Apple lie has only 31 chips, the language card is built-in 
and there is an auxiliary slot for an 80 column card. Not 
visible is the fact that the Apple lie runs self-diagnostics 
when the system is booted. 

A list of the differences between the Apple II Plus and the 
Apple lie are shown on the table on the following page. 
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APPLE II AND APPLE He DIFFERENCES 


CPU 

Main Memory 

Graphics 

Capabilities 

Keyboard 

Arrow keys 
Screen display 

Expansion 

Operating system 
Language ROM 

Languages 

Expansion 

Cards 


Interface 

Interface 

Cards 


Apple II 

6502 

48K expandable to 
64K (110 IC's) 

Hi Res capability 


Upper case 
51 keys 

no auto repeat 
Use i,j,k,m 
40 characters/line 


8 expansion slots 
(0 - 7) 

DOS 

Applesoft Basic 


Auto start Monitor 
ROM, Integer Basic, 
Pascal, Fortran, 

C/S, Cobol, Pilot, 

Logo, CP/M 

Language card (16 byte 
expansion memory) 
Integer Basic firmware 
Hand Controllers, Hobby 
Prototyping card 

Super Serial Interface 

Parallel Interface 
IEEE 488 Interface 


APPLE lie 

6502 A 

64K expandable 
to 128K (31 IC's) 

Double Hi Res 
can be added 

Upper/lower case 
63 keys 
auto repeat 

rt. It, up, down 

40 chars/line 

can be extended to 80 

8 expansion slots 
7 general purpose 
auxiliary 80 column 

DOS 3.3 

Applesoft Basic in 
ROM 

Same Apple II Plus 


80 column text card 
expanded 80 column 
card 


Super Serial 

Parallel Interface 
IEEE 488 Interface 
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Identifying Enhanced Revision A Logic Boards 

The Apple //e has two Rev. A boards. The new version is the 
enhanced Logic Board. It is recognizable by the following 
characteristics : 

1. Above the slots at the top of the board will be the 
date "1984". (Old Rev. A boards have the date 
"1982") . 

2. The microprocessor, at location B4, will be the 
65C02. 

See "Section 4. Other Procedures" for more information on 
what this enhancement does. 


Exchanges of Old Revision A Logic Boards 

Apple has been upgrading Apple //e Logic - Rev. A (1982) 
logic boards with Rev. B logic boards over the last year. 
Apple's supply of Rev. A boards was recently sold in bulk to 
Value Added Resellers (VARs). The VARs purchased the boards 
"as is", under the condition they would assume complete 
responsibility for support of the product. 

Each Rev. A logic board that was sold to a VAR can be 
recognized by the following markings: 

Component Side: "VAR" is stamped on the right hand, upper 

third of the board, just below the expansion 
slots . 

Solder Side: "VAR" is stamped in the left-hand, lower 

corner of the logic board. 

The Rev. A logic boards with the VAR stamp are not eligible 
for Apple's exchange module program. 
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Compatibility of ProFile Interface Cards 

Apple //e ProFile Interface Cards, which are service stock 
inventory, may require a chip change to make them compatible 
with both 5 and 10 MB ProFiles. The interface cards 
containing EPROM 342-0271 at location D2716-1 only work with 
the 5 MB ProFiles. If a 10 MB ProFile is to be used, the 
EPROM should be replaced with EPROM 342-0299. 
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Apple //e Technical Procedures 
Section 1 
Take- apart 


Contents: 


Opening and Replacing the case 1.2 

Removing and Replacing Peripheral Cards and Disk Drive Cables 1.2 

Removing and Replacing the Housing 1.5 

Removing and Replacing the Motherboard 1.8 

Removing and Replacing the Keyboard 1.9 

Removing and Replacing the Power Supply 1.10 


Note: Different versions (revisions) of the motherboard are mounted in 
different ways to the base. This module will shew you only one mounting 
but it should be easy to adjust to the others. All other instructions 
apply to all revisions of the motherboard. 

There are also differences between the backplates. The later Apple //e' 
do not require clamps for the disk drive cables or nutplates for the DB 
connectors. 

The keyboard is attached to the upper housing in the new version of the 
Apple lie case. (In earlier versions, the keyboard is attached to the 
base . ) 
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For these procedures you will need: 


Phillips head screwdriver 
Flat blade screwdriver 
Wrench (p/n 919-0007) 

A. OPENING THE CASE 

1. Power down and disconnect the power cord. 

2. Remove Apple lid. 

3. Touch the power supply to release any static build-up. 

B. REMOVING AND REPLACING PERIPHERAL CARDS AND DISK DRIVE CABLES 

REMOVING PERIPHERAL CARDS AND DISK DRIVE CABLES 

1. Remove the disk interface card from slot 6. 

2. Unplug the disk drive cable connectors from the interface card. 

3. To remove the disk drive cable from the back panel, remove the two 
Jack screws from the clamp (See Figure 1), slide the cable out of 
the clamp (See Figure 2), and pull the cable out of the opening in 
the back panel. 


FIGURE 1 



FIGURE 2 



Apple //e Take-apart 


rev. 9-21-82 


page 1 . 2 


REPLACE DISK DRIVES CABLES 


1. Slide the disk drive's cable through the lowest numbered opening of 
the back of panel. 

2. Take hold of the cable and bend the flap away from the connector. 
Hold the flap against the cable with your thumb. 

3. Hold the clamp in your other hand so the side with the raised 
section is under your thumb and the opening in the clamp is 
pointing up (See Figure 3). 


FIGURE 3 



4. Slide the cable and folded over metal flap into the clamp so that 
the flap is pressed against the cable and sandwiched between the 
two sides of the clamp (See Figure 4). 

NOTE: You may have to spread the clamp open slightly to make room 
for the flap. 


FIGURE 4 
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5. Feed the cable back through the opening until the clamp touches the 
back panel. Push the clamp against the back panel so that the 
raised section fills the opening and the two round nuts that are 
affixed to the clamp are facing you (See Figure 5). 

NOTE: In order to arrange the clamp so it's flat against the back 
panel, you may have to bend the cable into an "L" shape at the 
drive side of the clamp. 


FIGURE 5 


6. Hold the clamp against the opening with one hand. Reach behind the 
computer with the other hand and install the two screws through the 
two slots on the top and bottom of the opening and into the nuts on 
the clamp. 

7. Plug the disk drive cable connectors into the interface card. 

8. Insert the disk interface card into slot 6. 
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c. REMOVING AND REPLACING THE HOUSING 

1. Open the case (Section A, p.1.2) and remove the peripheral cards 
and disk drive cables (Section B, p.1.2). 

NOTE: On the new version of the Apple lie case, the keyboard is 
attached to the upper housing (rather than to the base). Before 
the housing can be separated fran the base, the keyboard ribbon 
cable must be disconnected from the motherboard. 

2. Turn the Apple upside down resting the keyboard on a protective 
pad. 

3. Remove the ten round head screws from the periphery of the base 
(See Figure 6, #1). (Note: the new Apple He case has only nine 
screws. ) 



FIGURE 6 


4. Turn the computer right side up. 

5. Remove the two screws that are in the upper right and left comers 
of the back panel. (These two screws are absent in the new case.) 
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6. To free the housing on older versions, push back on the thin metal 
back plate until is is free fran the horizontal bar which is part 
of the housing (See Figure 7, #1). Gently lift the housing off the 
base. 

NOTE: In the new case, the metal back plate nests into the 
horizontal bar running across the back of the upper housing. Since 
the horizontal bar forms a cap over the back plate, the upper 
housing is freed by lifting straight up. 



FIGURE 7 
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REPLACING THE HOUSING 


1. Slide the housing over the base. For replacing older cases, flex 
the back metal plate backwards to ease it over the back plastic bar 
of the housing. It is not necessary to flex the metal back plate of 
the new case version — simply settle the upper housing over the 
base, making sure the end of the keyboard ribbon cable is inside 
the case area. 

NOTE: On the older case versions, be sure the keyboard cable 
remains in the box, is properly folded, and is lying flush against 
the outside of the keyboard stand. Also, be sure the keyboard sits 
freely in the housing. In particular, check the reset key to see 
that it does not stick after it has been pressed down. 

2. Turn the computer upside down, resting the keyboard on the 
protective pad. 

3. Replace the ten (or nine) screws that attach the housing to the 
base. 

NOTE: When replacing the screws put in all of them partway, and 
then, starting from front to back, secure them tightly. 

4. Turn the computer right side up. 

5. For older case versions, replace the two screws in the upper left 
and right comers of the back panel. 
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D. REMOVING AND REPLACING THE MOTHERBOARD 
REMOVING THE MOTHERBOARD 


1* Remove the housing from the Apple, (Section C, p.1.5). 

2. Pinch the left and right sides of the power supply 
plug and pull the plug from the top of the 
motherboard. (See Figure 8, #1). 

3. Unplug the speaker connector. (See Figure 8, # 2). 

4. Remove the keyboard cable. (See Figure 8, #3). 

5. Remove the four screws across the back of the 
motherboard. (See Figure 8, #4). 

6. Using a flatblade screwdriver push in on the flanges 
of the six stand-offs: three across the middle and 
three toward the front of the motherboard. 


7. 


Carefully slide the board foward; then lift 
up and out. FIGURE 8 
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REPLACING THE MOTHERBOARD 

NOTE: See "Section 0. Apple //e Service Notes" for module exchange 
information on all Rev. A Logic Boards. 

1. Place the motherboard over the six stand-offs and press the board 
down into place. 

2. Replace the four screws across the back of the motherboard. 

3. Plug in the speaker connector. 

4. Plug in the power supply. 

5. Plug in the keyboard cable. 

E. REMOVING AND REPLACING THE KEYBOARD 
REMOVING THE KEYBOARD 

1. Remove the housing from the Apple (Section C, p.1.5). 

2. Remove the four Phillips head screws which hold the keyboard in 
place on the keyboard stand. 

NOTE: In the new case version, the keyboard is attached by four 
Phillips screws to the upper housing, rather than to a keyboard 
stand on housing base plate. 

3. Lift the keyboard free. 

REPLACING TOE KEYBOARD 

1. For older case versions, place the keyboard on the keyboard stand. 
For the new case version, set the keyboard in the upper housing. 

2. Replace the four screws to attach the keyboard to the stand (or, in 
thenew version, to the upper housing). 
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F. REMOVING AND REPLACING THE POWER SUPPLY 

REMOVING THE POWER SUPPLY 

1. Open the Apple case (Section A, p.1.2). 

2. Unplug the power supply from the motherboard. 

3. Set the base on its side. 

4. While steadying the base and power supply with one hand remove the 
four screws with lock washers from the base. 

5. Remove base from power supply. 

REPLACING THE POWER SUPPLY 

1. Align power supply with base. 

2. Replace the four round head screws with washers. 

3. Turn the base right side up. 
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Apple //e Technical Procedures 
Section 2 
Diagnostics 


Contents : 

Introduction 2.2 

Processor and Read Only Memory Tests 2.3 

Random Access Memory Test 2.3 

Character Set Test.... 2.4 

Keyboard Test 2.4 

Video Tests 2.5 

Loop ROM, RAM, and Processor Tests 2.5 

Speaker Test 2.5 
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INTRODUCTION 


The Apple //e Diagnostic ROM card is a troubleshooting aid for the Apple 
//e. This job aid briefly covers its content and use. 

To use the Diagnostic ROM card, power off the system and remove the Apple 
lid, then, insert the card in any slot. Set the red switch on the ROM so 
it slants away from the keyboard. On power-up it will boot and 
automatically proceed to the menu (see below). If the Diagnostic ROM does 
not boot check the switch to see if it is slanting away from the keyboard. 


Apple //e Diagnostics 


1982 Apple Computer 


Enter the Letter of 



the Desired Test 


<P> 

PROCESSOR TEST 


<R> 

READ ONLY MEMORY TEST 


<M> 

RANDOM ACCESS MEMORY TEST 


<C> 

CHARACTER SET TEST 


<K> 

KEYBOARD TEST 


<v> 

VIDEO TESTS 


<L> 

LOOP ROM RAM AND PROCESSOR 

TESTS 

<S> 

SPEAKER TEST 


SPACE BAR TO RETURN TO MENU 


MICROPROCESSOR IS OK 


ROM AT MOTHERBOARD LOCATION D8 

IS OK 

ROM AT MOTHER BOARD LOCATION DIO IS OK 


To run a test enter the letter of the desired test. To exit a test and 
return to the menu the general rule is to press the SPACE BAR. 
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PROCESSOR AND REAn ONLY MEMORY TESTS 

The Processor and Read Only Memory Tests are executed on powering up the 
system with the ROM installed. Messages regarding the integrity of the 
microprocessor and the ROMs are displayed on the last few lines of the menu 
screen. 

Selecting "P" or "R" from the menu will retest the processor and memory. 

The menu screen is replotted when the test is initiated from the menu 
screen. 


RANDOM ACCESS MEMORY TEST 

Each RAM on the motherboard is tested. 

The screen clears and alternates three times between two graphics pages and 
then the screen alternates three times between a graphics page and a blank 
page. 


CURRENTLY TESTING MEMORY AT $D000-$FFFF 

Is painted at the top of an otherwise blank screen. The screen then clears 
and the menu reappears. 

If an error is detected a message is displayed in the same format as the 
following: 

SUSPECTED FAILURE AT LOCATION F13 
SPACE BAR TO RETURN TO MENU 

The probable motherboard location of the failed RAM in this example Is F13. 
If no errors are found the test returns to the menu screen. 
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CHARACTER SET TEST 


The Character Set Test Is largely self explanatory. Four sets of 
characters are displayed with the line above them describing how they 
should look. 

Note: The characters are in the same order in each set to make it easy to 
spot a missing or incorrect character. 

Failure Indications: If the characters are not as described something is 
probably wrong with the VIDEO ROM. 

Press SPACE BAR to return to the menu. 


KEYBOARD TEST 

The instructions for operating the Keyboard Test are displayed on the 
screen upon selection of that option. 

The keyboard is represented on the screen. If the characters displayed on 
the screen do not match those on the keyboard the character Generator IC is 
probably bad. 

You must press each key to test It. As you press the key the corresponding 

character on the screen will disappear. When you have tested each key (the 

characters are gone from the screen) press CONTROL-C to return to the menu. 

Note: 1. The shift or CAPS key must be depressed to test the alphabetic 

characters. If you fail to do so the CAPS LOCK key on the lower 
left of the keyboard representation will flash. 

2. The SHIFT and CAPS LOCK keys do not disappear. 

3. The tilde and question mark "?" disappear when typed in 

conjunction with the SHIFT key. 

Failure Indications: Keys that bounce will sound an alarm and be 
highlighted in inverse video. If all or some of the characters cannot be 
made to disappear from the screen, the key switch of that character's key 
or the KEYBOARD ROM might be at fault. 

Press CONTROL-C to return to the menu after completing the test. 
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VIDEO TESTS 


Both the high and low resolution graphics of the monitor are tested by 
video tests. 

The "lores" (low resolution) test alternates between two identical "lores" 
graphic pages that have different messages on the bottom of the screen. 

The graphics should remain constant regardless of the displayed message. 

Press SPACE BAR to continue to the "hires" (high resolution) test. The two 
"hires" pages should be identical except for the "1" or "2" alternating in 
the upper left corner of the grid. 

Failure Indications: Any difference between the two pages would indicate a 
failure either in RAM or the display mechanism of the high or low 
resolution graphics. 

Press SPACE BAR to proceed from one test to another and to return to the 
menu from the second test. 


LOOP ROM RAM AND PROCESSOR TESTS 

This test is a continuous successive execution of the first three tests 
listed on the menu. 

It is useful in finding intermittent ROM, RAM, and processor problems. 
Press SPACE BAR to return to the main menu. 


SPEAKER TEST 

The speaker test does what is says it does. That is, it plays five tones 
incrementing from low to high. If this does not occur the failure is in 
either the speaker or the motherboard. 
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Contents: 


APPLE //e Technical Procedures 
Section 3 
Troubleshooting 


Introduction 

Apple //e Symptom Chart 

Using the Troubleshooting Flowchart 
Apple //e Troubleshooting Flowchart 
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INTRODUCTION 


The goal of troubleshooting a system is to get the customer 
out the door with a functioning system as soon as possible 
with the lowest cost to the customer. This job aid gives 
guidelines for troubleshooting the Apple //e and does not 
examine the interaction of the Apple //e with the 
peripherals, or the peripherals with each other. 

One source of information about the trouble is the customer. 

A customer's description of the problem plus the diagnostics 
and some quick substitutions can often identify the faulty 
module within a few minutes. If the customer's description 
is too vague or doesn't suggest the problem, a few well- 
chosen questions can give you many hints about the cause of 
the problem. If the customer just bought a new peripheral, 
or the system only fails on a new piece of software, the new 
hardware or software is immediately suspect. The major 
assemblies involved can then be tested. 

Another key to fast and effective troubleshooting of the 
Apple //e is the use of the Diagnostic Card. This card plugs 
into any peripheral slot next to the back panel to 
automatically perform the tests without using a disk drive. 
The diagnostics enable you to locate and repair those modules 
and diagnosable components reimbursed by Apple for warranty 
repair. 

This job aid approaches troubleshooting using the Diagnostic 
Card, the Apple //e Symptom Chart and the Apple //e 
Troubleshooting Chart. The Symptom Chart describes abnormal 
responses and the probable causes. The Troubleshooting 
Flowchart recommends a systematic procedure by which to check 
the cause of a problem using the tests on the diagnostic 
card. Use whichever chart best fits your needs. 
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Apple //e Symptom Chart 


NOTE: Sometimes there will be a 20 to 30 second wait after 

switching the power switch on. During this time "garbage" 
might appear on the screen. This might lead you to believe 
there is a problem with the Motherboard when indeed there is 
none . 


Symptom 


Probable Cause 


Programs run erratically, 
often crash. 


1. RAM 

2. ROMs 

3. Power Supply 

4. Motherboard 


No beep and no message is 
displayed; monitor has 
random characters on screen 
when the Apple is turned on 
drive does not come on. 

Keys fail to remove 
appropriate character 
from the keyboard test on 
Apple //e diagnostic. 

Applesoft or Integer 
BASIC fails to operate 
or is erratic. 

All video malfunctions. 
(Graphics and Text) 


Cassette Interface 
malfunction. 


1. EF ROM 

2. RAM 

3. Power Supply 

4. Motherboard 


1. Keyboard Cable 

2 . Keyboard 

3. Motherboard 

4 . Keyboard ROM 

1 . CD ROM 

2. RAM 

3. Motherboard 

1 . Motherboard 

2. ROM 

3. RAM 

4. Combination 1 thru 3 
1. Motherboard 


Apple //e system dead. 1. Power Supply 

(No beep, no video, 2 . AC power cord 

no power light) 3. Keyboard cable 

4. Motherboard 

Speaker malfunction. 1. Speaker 

2. Motherboard 
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Diagnostics always run 
when powered-up. 


The special function keys 
on the Numeric Keypad do 
not work properly. 

80 column display problem, 


1. Keyboard cable 

2. Motherboard 

3. Keyboard 

1. ROM at E-12 on the 
mother board, (see 
note below) 

1 . Extended 80 Column 
Card 

2. Motherboard 


NOTE: The special function keys (arrows, return, etc.) on 
the Numeric Keypad do not work properly when used with an 
Apple //e containing a "revision C" character generator ROM. 
The Revision C ROM (part number 342-0132-C) was first 
shipped in the Apple //e after 8/25/84. If you encounter 
difficulties with the function keys on the Keypad, check to 
see if the Apple //e logic board contains the "revision C" 
ROM at location E-12. If it does REPLACE THE CHARACTER 
GENERATOR ROM with any other version from service stock (for 
example; part numbers 342-0132-A or 342-0132-B). DO NOT 
REPLACE THE ENTIRE APPLE //e LOGIC BOARD. 
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USING THE TROUBLESHOOTING FLOWCHART 


As you go through the Apple //e Troubleshooting Flowchart, 
when you come to a rectangle follow the instructions 
contained within the rectangle. Then proceed to the next 
letter or figure. Some rectangles contain more than one 
instruction. 

For example in one rectangle you might be instructed to 
replace RAM, ROM and the Motherboard. The correct procedure 
would be: 

1. Turn the computer's power off. 

2. Replace the indicated RAM. 

3. Exit from that instruction. In many cases you will 
return to C (circled), which is at the beginning of the 
flowchart. 

4. Proceed through the flowchart. 

5. If you again end up at the place where you changed the 
RAM: 

a. Turn the power off. 

b. Replace the original RAM. 

c. Replace whatever was listed second (ROM). 

d. Exit as before. 


If the problem is not solved, continue this procedure until 
all instructions within that rectangle have been completed. 
If the problem was not solved the first time you replaced a 
component make sure you put that component back before 
replacing another. 


CAUTION: Always make sure you turn the computer's power off 
before replacing any component. 


When you come to a diamond, you will be asked a question. 

The answer to that question will determine the path by which 
you leave the diamond. 


Continue through the flowchart until you have completely 
checked out the computer. 
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Apple //e Troubleshooting Flowchart 
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Apple //e Enhancement Kit Upgrade 

The Apple //e Enhancement Kit makes an Apple //e compatible 
with the advanced features available on the //c. It allows 
the //e to support interrupts for applications and 
networking. With the kit, the //e also gains faster 
processing time and the ability to use the MouseText 
character display features. 

To upgrade your //e you will need to replace the following 
four ICs on the logic board: 

1) The 6502 Microprocessor ( P/N 370-6502) is replaced 
by the 65C02 Microprocessor (P/N 338-6503) 

2) The CD Monitor ROM (P/N 342-0135) is replaced by 
the CD Monitor ROM (P/N 341-0304) 

3) The EF Monitor ROM (P/N 342-0134) is replaced by 
the EF Monitor ROM (P/N 341-0303) 

4) The Video (Character Generator) ROM (P/N 342-0133) 
is replaced by the Character Generator ROM (P/N 
342-0265) 

See Figure 1, page 4.2 for U.S. //e Logic Board Layout and 
location of the ICs. See Figure 2, page 4.2 for European //e 
Logic Board Layout and location of the ICs. 

The numbers above correspond with the numbers on the 
appropriate layout. 

Installation Procedures 

WARNING: The four ICs you will be installing are extremely 
susceptible to static discharge. Before handling these ICs 
be sure to touch the metal power supply case to discharge any 
electricity that may have built up on your body or clothing. 

1. Power off the //e system. 

2. Remove the cover and all interface cards. 

3. TOUCH THE POWER SUPPLY. 

4. Referring to Figure 1 on page 4.2 (for the U.S. Logic 
Board), or Figure 2 on page 4.2 (for the European Logic 
Board) locate the four chips to be replaced. 
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5. Remove the chips using an IC extractor. For the 6502, 
use a small, narrow, flatblade screwdriver to gently pry 
up each end of the IC a little at a time. Be careful 
that you do not scratch the logic board traces when using 
the screwdriver. 

6. TOUCH THE POWER SUPPLY AGAIN to be sure that you are 
completely discharged. 

7. Identify the new chips and remove them from the piece of 
antistatic foam. Install each chip at the appropriate 
location . 

IMPORTANT: There is a notch at one end of each chip. This 

notch should face the keyboard on installation. 

8. Place the old chips onto the antistatic foam. 

9. Replace the interface cards you removed, replace the 
cover and run a //c program to verify that the upgrade 
works correctly. 
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Apple lie Technical Procedures 
Section 5 

Illustrated Parts List 


The figures and lists below include all piece parts that can 
be purchased separately from Apple for the Apple lie, along 
with their part numbers. These are the only parts available 
from Apple. Refer to your Apple Service Programs manual for 
prices . 


Contents : 
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APPLE He (Figure 1) 


Item 

Part No. 

Description 

1 

076-0127 

Apple lie Case & Lid 

2 

835-0174 

Nut, U-Type 

3 

661-91084 

Apple lie Logic Board 

4 

590-0108 

Keyboard Cable 

5 

860-0043 

Standoff 

6 

810-0580 

Apple lie Base Pan 

7 

600-0009 

Speaker Assembly 

8 

661-91085 

Alps Long Stem Keyboard 


661-95139 

SMK Short Stem Keyboard 


661-95233 

SMK Long Stem Keyboard 

9 

661-91040 

Apple II, lie Power Supply 

10 

825-0359 

lie Nameplate 

11 

825-0054 

Apple Nameplate 

12 

661-0258 

Apple lie Mouse Assembly 

13 

699-8001 

Rubber Coated Mouse Ball 

14 

815-0409 

Mouseball Retainer 

15 

590-0003 

Power Cable, AC 

16 

705-0023 

Switch, Power Supply, Rocker 
Two Pole 

17 

705-0065 

Switch, Power Supply, Rocker 
Three Pole 

18 

805-0110 

Plate, Nut, 25 Pin 

19 

835-0006 

Screw, Hexagon Nut Plate 
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APPLE He (Figure 2) 


Item 

Part No. 

Description 

1 

332-3600 

IC Keyboard Encoder 

2 

342-0132 

IC ROM 16K Keyboard 

3 

342-0134 

342-0303 

IC ROM 'EF' Firmware 

IC ROM 'EF' Enhanced Firmware 

4 

342-0135 

342-0304 

IC ROM 'CD' Firmware 

IC ROM 'CD' Enhanced Firmware 

5 

334-0003 

IC, RAM 64K 200 NS w/Logo 

6 

342-0133 

IC ROM 32K Chare Gen 

7 

344-0020 

IC, IOU 

8 

344-0010 

IC, MMU 

9 

342-0170 

IC, PAL 16R8 

10 

370-6502 

IC, Microprocessor 6502 2MZ 

11 

306-0245 

IC, 74LS245 


APPLE 

lie (Figure 

3) 


1 

341-0299 


IC, EPROM XMEG Profile Interface 

APPLE 

lie (Figure 

4) 


1 

600-0008 


Configuration Block SSC 

2 

590-0021 


Cable Assy Super Serial 
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lie (Figure 

5) 


Item 

Part No. 


Description 

1 

661-0262 


Apple lie Ext. 80 Column AppleColor 
Card 

APPLE 

lie (Figure 

6) 


1 

600-0180 


Cable, Ext. 80 Column AppleColor Card 

APPLE 

lie (Figure 

7) 


16 

705-0023 


Switch, Power Supply, Rocker, 

Two Pole 

17 

705-0065 


Switch, Power Supply, Rocker, 

Three Pole 

APPLE 

lie (Figure 

8) 


1 

740-0001 


Fuse, Power Supply, 1 Amp, 250V 


The following keyswitches are illustrated in the Apple lie 
product section. Appendix A, of your Technical Procedures 
Binder . 


705-0015 

705-0070 

705-0075 

705-0077 

705-0079 

705-0080 

705-0081 

705-0082 

705-0084 

705-0085 

815-0772 


Alps Short Stem Keyswitch 
Alps Long Stem Keyswitch 
SMK Keyswitch Short Stem 
Alps Alpha Lock Keyswitch 
SMK Short Stem Keyswitch 
SMK Caps Lock Short Stem 
SMK Long Stem Keyswitch 
SMK Caps Lock, Long Stem 
SMK Low Friction Long Stem 
SMK Low Friction Short Stem 
Straight Adapter 
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Apple lie Technical Procedures 
Appendix A 

Keyboard and Keyswitch Identification 


There are four different types of Apple lie Keyboards. When 
a lie Keyboard must be exchanged, the replacement keyboard 
should be the same type as the original, because the customer 
usually wants the same "feel" on the new keyboard as on the 
old. 

Each keyboard has a different type of keyswitch. Be careful 
not to mix keyswitches on the keyboards: For example Alps 
short stem keyswitches with SMK long stem keyswitches. 

This procedure will show you how to identify Apple lie 
keyboards and keyswitches. If you only want to identify an 
Apple lie keyswitch, then go to figure 2. The procedure to 
replace a keyswitch is in section 3 of "You Oughta Know". 

BACKGROUND INFORMATION: Keyswitch differences 

1. Short versus long stem: 

Short stem keyswitches use adapters, small plastic 
pieces (usually white) that fit on the stem to make it 
longer. The keycap sits on the adapter. 

Long stem keyswitches are capped directly with the keycap. 



Keycap -► 


Adapter 

-Sten 


-Base — I 
(below keyboard 

SMK surface) Alps 
Short Stem 




Long Stem 
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2. Alps versus SNK: 

Alps keyswitches have flat stems, usually white, brown, 
or gray. SMK keyswitches have round stems, usually (but 
not always) black. 


SMK keyswitches 
(Round Stem) 


Alps Keyswitches 
(Flat stem) 



TO IDENTIFY A He KEYBOARD: 


1. Expose a keyswitch by prying off its keycap carefully 
with a screwdriver or knife blade. If you see an 
adapter on the keyswitch, tip up the keyboard to see 
whether the stem beneath the adapter is round or flat. 


2. Identify the keyswitch by referring to Figure 2 
(opposite page). Then find the service part number of 
the appropriate keyboard in the last column of the 
table. 

Use the service part number to order the replacement 
keyboard. 

3. Plate numbers: Another way of identifying the different 
types of keyboard is by finding the plate number on the 
black metal keyboard plate. After you remove the 
keyboard from the computer, you can see this number on 
the top left edge of the plate (see Figure 1, #1). Then 
find the keyboard part number on Figure 2. 


©. 


Figure 1 * Plate Number 


Top View of Removed Keyboard 
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FIGURE 2 ■ APPLE lie 


A 


Keyswitch 


Keyboard 


. SMK Lon g Stem 


Plate Number 




705-0084 
SMK Low Friction 
Long Stem 
Used for Spacebar, 
Shift; sometimes for 
Tab, Ctrl, Delete, 
Return. 


on Keyboard: 
- 805-0199 




705-0079 
SMK Short 
Stem 


Reset 


705-0082 
SMK Caps Lock 
("Alternate Action") 
Long Stem 


Service Part Number 
of Keyboard: 

661-95233 



B. SMK Short Stem 
Adapter 


705-0079 
SMK Short 
Stem 

Used with adapter 
815-0772 


Alphanumeric 
Keys; also used 
as Reset Key 
(without adapter) 



Adapter 

705-0085 
SMK Low Friction 
Short Stem 

Used with adapter B 15-0772 

Used for Spacebar, 
Shift; sometimes for 
Tab, Ctrl, Delete, 
Return 


Plate Number 
on Keyboard: 

* 805-0192 


Service Part Number 


of Keyboard: 
661-95139 



705-0080 
SMK Caps Lock 
("Alternate Action") 
Short Stem 
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FIGURE 2 : APPLE lie 


Kevswitch 


Keyboard 


C. Alps Short Stem 



I Adapter 

705-0015 
Alps Short Stem 
Used with adapter 
815-0772 

Alphanumeric 

Keys 


Plate Number 
on Keyboard: 

* 805-0195 



705-0077 
Alps Alpha 
Lock 

("Alternate 

Action") 


Service Part Number 
of Keyboard: 

661-95232 


D. Alps Long Stem 



705-0070 
Alps Long Stem 
("Extended") 

Alphanumeric 

Keys 



705-0077 
Alps Alpha 
Lock 

("Alternate 

Action") 


Plate Number 
on Keyboard: 

- 805-0182 


Service Part Number 
of Keyboard: 

661-91085 


* Please see Figure 1 on page A. 2 
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Apple lie 
Appendix A 
IIe/II+ Differences 


The question most often asked is, "What are the differences 
between the Apple II Plus and the Apple lie?". When you look 
at the systems, several differences are apparent, such as the 
layout of the keyboard and the addition of keys for the Apple 
lie. With these new keys additional functions can be 
performed. 

You can see other differences when you remove the cover. 
First, many of the options for the Apple II Plus are standard 
on the Apple lie, such as a built-in language card. The 
Apple lie has only 31 chips, the language card is built-in 
and there is an auxiliary slot for an 80 column card. Not 
visible is the fact that the Apple lie runs self-diagnostics 
when the system is booted. 

A list of the differences between the Apple II Plus and the 
Apple lie are shown on the table on the following page. 
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APPLE II AND APPLE He DIFFERENCES 



CPU 

Main Memory 

Graphics 

Capabilities 

Keyboard 

Arrow keys 
Screen display 

Expansion 

Operating system 
Language ROM 

Languages 


Expansion 

Cards 


Interface 

Interface 

Cards 


Apple II 

6502 

48K expandable to 
64K (110 IC's) 

Hi Res capability 


Upper case 
51 keys 

no auto repeat 
Use i,j,k,m 
40 characters/line 


8 expansion slots 
(0 - 7) 


DOS 

Applesoft Basic 


Auto start Monitor 
ROM, Integer Basic, 
Pascal, Fortran, 

C/S, Cobol, Pilot, 

Logo, CP/M 

Language card (16 byte 
expansion memory) 
Integer Basic firmware 
Hand Controllers, Hobby 
Prototyping card 

Super Serial Interface 

Parallel Interface 
IEEE 488 Interface 


APPLE lie 

6502A 

64K expandable 
to 128K (31 IC's) 

Double Hi Res 
can be added 

Upper/lower case 
63 keys 
auto repeat 

rt. It, up, down 

40 chars/line 

can be extended to 80 

8 expansion slots 
7 general purpose 
auxiliary 80 column 

DOS 3.3 

Applesoft Basic in 
ROM 

Same Apple II Plus 


80 column text card 
expanded 80 column 
card 


Super Serial 

Parallel Interface 
IEEE 488 Interface 


4 


1 
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MACINTOSH AND MACINTOSH PLUS 
TECHNICAL PROCEDURES 

TABLE OF CONTENTS 

NOTE: These Technical Procedures apply to both the Macintosh 

and Macintosh Plus, unless otherwise noted. 

Section 0 - Service Notes 

ROM Upgrade (Macintosh) 0.4 

Exchanging Logic Boards 

(Macintosh and Macintosh Plus) 0.4 

Exchanging Power/Sweep Boards 

(Macintosh and Macintosh Plus) 0.4 

Macintosh Plus ROM Versions 0.4 

Section 1 - Take-Apart 

Safety Information 1.3 

Description of Required Tools 1.4 

How to Use the Technical Procedures 1.5 

Remove Cover 1.7 

Remove Power Supply/Sweep Board 1.11 

Remove CRT 1.15 

Replace CRT 1.17 

Replace Power Supply/Sweep Board 1.17 

Yoke Adjustments 1.19 

Video Adjustments 1.23 

Remove Main Logic Board 1.25 

Remove Disk Drive 1.27 

Replace Disk Drive 1.29 

Replace Main Logic Board 1.29 

Replace Cover 1.29 


^Apple Computer, Inc . , 1985 . 

No part of this document may be reproduced in any form 
without the written permission of Apple Computer, Inc. 

Macintosh is a trademark of McIntosh Laboratory, Inc., 
and is used by Apple Computer, Inc., with its express 
permission. Apple and the Apple logo are registered 
trademarks of Apple Computer, Inc. 
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Section 2 


- Diagnostics 

[PROCEDURES FOR MACTEST 7.0 TO BE RELEASED] 

Introduction 2.3 

MacTest Backup Procedures 2.3 

MacTest - Level 1 2.6 

Equipment Required 2.6 

Standard Test Procedure 2.6 

Customized Test 2.9 

Automatic Run Test 2.10 

MacTest Repair Procedures 2.12 

Stopping MacTest 2.13 


Section 3 - Troubleshooting 

Symptom/Corrective Action Chart 3.2 


Section 4 - Additional Procedures 

Removing CRT Overspray 4.3 

Macintosh Logic Board ROM Upgrade 4.7 

Macintosh Plus Kits - ESD Prevention 4.9 

Things to Remember - Macintosh Plus Kits 4.10 

Macintosh Plus Disk Drive and Logic Board Kits 4.11 

Macintosh Plus Disk Drive Kit 4.13 

Macintosh Plus Logic Board Kit 4.17 


Section 5 - Macintosh Illustrated Parts List 

Macintosh External Housing 5.3 

Macintosh/Macintosh Plus Chassis & Power Supply 5.5 

Macintosh Exploded Assembly 5.7 

Macintosh Keyboard Assembly 5.9 

Macintosh Numeric Keypad Assembly 5.11 

Macintosh Plus Rear Housing 5.13 

Macintosh Plus Exploded Assembly 5.15 

Macintosh Plus Keyboard Assembly 5.17 
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Macintosh and Macintosh Plus - Differences A. 5 
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Macintosh and Macintosh Plus 
Technical Procedures 


Section 0 
Service Notes 


Contents : 

ROM Upgrade (Macintosh) 0.4 

Exchanging Logic Boards (Macintosh and Macintosh Plus)... 0.4 
Exchanging Power/Sweep Boards 

(Macintosh and Macintosh Plus) 0.4 

Macintosh Plus ROM Versions 0.4 


Macintosh Service Notes rev. Feb 86 page 0.3 


ROM UPGRADE 


If a customer requires a replacement drive or purchases an 
add-on drive, you may need to upgrade the Rev. B ROMs on the 
Logic Board. In these cases, you will need to purchase the 
ROMs as listed on the Macintosh price page in the Apple 
Service Programs Manual . 

For complete information on the ROM upgrade, see "Macintosh 
Logic Board ROM Upgrade" located in Section 4, Additional 
Procedures . 


EXCHANGING LOGIC BOARDS 

If a customer requires a replacement logic board, do the 
following : 

1. Verify that the part numbers on the ROMs installed in 
the customer's board are the same as on the exchange 
module . 

2. If the part number on the ROMs installed in the 
customer's board are different from the part number on 
the ROMs installed in the exchange module, swap the 
ROMs . 

Refer to Section 4, Additional Procedures for the location of 
the ROMs . 


EXCHANGING POWER/SWEEP BOARDS 

When sending Apple a defective power/sweep board from a 
Macintosh or Macintosh Plus, be sure to include the power- 
sweep-to-log ic-board cable. 


MACINTOSH PLUS ROM VERSIONS 

The Macintosh Plus can have two combinations of ROMs. Either 
of the following combinations is correct. 

342-0341-A (ROM HI) and 342-0342-A (ROM LOW) 

OR 

342-0341-B (ROM HI) and 342-0342-A (ROM LOW) 
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Macintosh and Macintosh Plus 
Technical Procedures 

Section 1 

Take-Apart 


Contents : 

Safety Information 1.3 

Description of Required Tools 1.4 

How to Use the Technical Procedures 1.5 

A. Remove Cover 1.7 

B. Remove Sweep/Power Supply Board 1.11 

C. Remove CRT 1.15 

Replace CRT ....1.17 

D. Replace Sweep/Power Supply Board 1.17 

E. Yoke Adjustments 1.19 

F. Video Adjustments 1.23 

G. Remove Main Logic Board 1.25 

H. Remove Disk Drive 1.27 

Replace Disk Drive 1.29 

I. Replace Main Logic Board 1.29 

J. Replace Cover 1.29 


Warning: Macintosh and Macintosh Plus computers contain 

high voltage and a high vacuum picture tube. To prevent 
serious personal injury and property damage, make sure you 
read and understand the safety information on page 1.3 
before you remove the cover. 


A videotape, "Servicing Macintosh", is included in the 
Macintosh spares kit. Instructions for its use are on page 
1.5. This videotape shows the Macintosh only. 
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SAFETY INFORMATION 


Macintosh and Macintosh Plus, with their built-in video 
monitor, are harmless as long as you're just watching the 
display. Removing the cover, however, exposes you to the 
high voltage CRT (picture tube). To reduce the risk of 
serious injury, it is important that these safety practices 
always be followed: 

1. ALWAYS WEAR SAFETY GOGGLES WHEN WORKING WITH A CRT. 

The CRT contains a high vacuum. If cracked or broken, 
it can implode (collapse into itself, then explode). To 
protect your eyes from serious injury, always wear 
safety goggles when working near a CRT. 

2. DO NOT PICK UP OR HANDLE A CRT BY ITS NECK. 

To prevent an implosion, you should take every 
precaution against breaking the tube, especially at the 
neck (see Figure 1, #1) where the tube is thinnest. 

3. REMOVE RINGS, WRISTWATCHES , BRACELETS AND OTHER JEWELRY 
BEFORE PERFORMING REPAIRS NEAR A CRT. 

Metal jewelry is an excellent conductor of electricity. 
Removing jewelry will reduce the possibility of electric 
shock . 

4. TO PREVENT SERIOUS INJURY, ALWAYS DISCHARGE THE ANODE 
BEFORE PERFORMING ANY SERVICE. 

High voltage can be present on the anode and other 
components even when power is off. Discharging the 
anode reduces the risk of lethal injury. Discharging 
procedures are given in Section A. 

5. NEVER TOUCH THE ANODE. 

Normally the anode (Figure 1, #2) has a connector 
plugged into it (Figure 1, #3), but when a CRT is 
replaced, this connector is removed, exposing the anode. 
The anode can maintain a charge of several thousand 
volts (even when power is off). 

6. KEEP ONE HAND IN YOUR POCKET OR BEHIND YOUR BACK WHEN 
ADJUSTING OR DISCHARGING A LIVE CRT. 


This reduces the risk of lethal injury should you 
accidentally contact high voltage. It is a good idea to 
have someone else close by in case an accident does 
occur . 
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. IF YOU ARE USING AN ESP WRIST STRAP, REMOVE THE STRAP 
BEFORE DISCHARGING THE CRT. 

This reduces the risk of lethal injury should you 
accidentally contact high voltage. 


DESCRIPTION OF REQUIRED TOOLS 

The following tools are required to service the Macintosh 

computer : 

(1) small flatblade screwdriver (4" - "6" with thin tip) 

(1) large flatblade screwdriver (10" or larger with 
insulated handle and a thin tip) 

(1) small Phillips screwdriver 

(1) medium Phillips screwdriver 

(1) Torx screwdriver, 15 inch ( PN# 073-8053), supplied with 
the spares kit 

(1) shatterproof safety goggles with side shields 

(1) soft cloth or foam pad (to prevent scratching the bezel) 

(1) lead with alligator clips on each end (#20 AWG or larger 
diameter ) 

(1) pull-apart tool (PN# 073-8053), for cover removal, 
supplied with the spares kit 

(1) mirror (for positioning in front of the CRT screen 
during yoke and video adjustments) 

alignment tools (a TV alignment tool assortment can be 
obtained from electronic supply stores) 

(1) ruler (7 to 12 inches) - used for measuring picture size 
when adjusting vertical and horizontal size. A plastic 
ruler (marked in tenths) that has been cut to slightly 
over 7 inches would be ideal. 

Refer to Section 2, Diagnostics, for the necessary equipment 

to run diagnostics on the Macintosh or Macintosh Plus. 
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HOW TO USE THE TECHNICAL PROCEDURES 


Take-apart procedures are normally used after troubleshooting 
indicates the need to replace a module. Each section of the 
procedures begins with a list of equipment required to 
accomplish that task and refers to any other procedures that 
must be accomplished prior to that one. 

Safety warnings appear in BOLD CAPITAL LETTERS. These 
warnings should be read and observed. They alert you to 
potentially dangerous operations, where incorrect performance 
of a step could cause injury or property damage. 

The Macintosh spares kit contains a videotape (PN# 075-8044) 
which shows the safe and correct procedures for module 
replacement. Many step numbers in the procedures have a box 
drawn around them to indicate they are demonstrated in the 
videotape . 

A description of required equipment is on page 1.4. 

HOW TO USE THE VIDEOTAPE 

If you do not feel confident you can perform the procedures, 
watch the videotape with the written procedures in front of 
you before you replace a module. The tape is silent; no 
adjustment of the audio is necessary. Stop the tape as often 
as required. 

The letters and numbers you see in the videotape indicate 
which section and steps of the Macintosh procedures are being 
demonstrated. At various points in the tape you will see 
flashing red icons (images). All icons that occur in the 
videotape correspond to warnings in the technical procedures. 

The meanings of the icons used in the videotape are given 
below: 


High Voltage 



Frag ile 



Don ' t 



The high voltage icon appears on the power supply/sweep 
board, where it marks areas of high voltage that you should 
not touch. The CRT is also marked with a high voltage icon 
to remind you there is high voltage on the CRT anode. 
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A. REMOVE THE COVER 


WARNING: THERE IS HIGH VOLTAGE AND A HIGH VACUUM PICTURE 

TUBE INSIDE THE MACINTOSH COMPUTER. TO PREVENT SERIOUS 
INJURY AND PROPERTY DAMAGE, MAKE SURE YOU READ AND 
UNDERSTAND THE SAFETY INFORMATION ON PAGE 1.3 BEFORE YOU 
REMOVE THE COVER. 


Equipment required: Pull-apart tool ( PN# 076-8059) 

15 inch Torx screwdriver (PN# 073-8053) 
safety goggles 

lead with alligator clips on each end 
small flatblade screwdriver 
flatblade screwdriver (10" or larger) 
soft cloth or foam pad 


NOTE: Place the computer on a work bench where you'll have 

ample room to remove the cover. Don't put it under shelves 
containing objects that could fall onto the CRT and break it. 


ED The keyboard has a telephone-style connector. 

Disconnect the keyboard from the front of the computer. 

| 2 . | Turn the power off and disconnect the AC power cord from 
the source and then from the back of the computer. 

ED Disconnect the mouse and all other external cables from 
the back of the computer. 

| 4 . | Remove the reset/interrupt switch (if installed) by 

prying it off with a small flatblade screwdriver (Figure 

2 , # 1 ). 


ED 

ED 


Press down the tab at the top of the battery compartment 
cover (Figure 2, #2) and pull it toward you. 

Carefully place the computer face down on a soft cloth 
or foam pad (to prevent scratching the bezel). 


7 . I use a Torx screwdriver to remove the five screws (Figure 
3, #1). 
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FIGURE 4 
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Carefully lift up the cover (there is a fragile picture 
tube inside) and set it out of the way. NOTE: On some 
units, the cover may be difficult to remove. To prevent 
cosmetic damage to the cover and bezel, do not use a 
screwdriver or other tool to remove it. A pull-apart 
tool (PN# 076-8059) and instructions for its use is 
provided in the spares kit. 


WARNING: IF YOU ARE USING AN ESD WRIST STRAP, REMOVE IT 

BEFORE DISCHARGING THE CRT. TO FURTHER PREVENT SERIOUS 
INJURY, DO NOT TOUCH THE YOKE WIRES (FIGURE 4,#1), THE 
ANODE WIRE (FIGURE 4, #2), THE FLYBACK TRANSFORMER (FIGURE 
4, #3), THE BACK OF THE POWER SWITCH (FIGURE 4, #4), OR THE 
ANODE CONNECTOR (FIGURE 4, #5). TOUCH COMPONENTS ONLY AS 
SPECIFIED BY THE PROCEDURE. 



Remove any jewelry 
watches, etc. ) and 


(rings, bracelets, necklaces, 
set them aside. 


WARNING: DO NOT WORK NEAR A PICTURE TUBE WITHOUT FIRST 

PUTTING ON SHATTERPROOF GOGGLES EQUIPPED WITH SIDE SHIELDS. 
PEOPLE WITHOUT GOGGLES SHOULD BE KEPT SAFELY AWAY. 



Put on safety goggles. 


In the following steps, you will discharge the high voltage 
(12,000 volts) from the picture tube. This lessens the 
chance of you receiving an electrical shock. Read through 
the steps (steps 11-15) of the discharging procedure 
before you begin. 


IMPORTANT: DISCHARGE THE ANODE TO THE METAL PART OF THE 

GROUND LUG DISPLAYED IN FIGURE 5, #1. FAILURE TO DO SO WILL 
DAMAGE THE LOGIC AND/OR POWER SWEEP BOARD. 


Discharge the anode 



Attach one alligator lead to the large flatblade 
screwdriver and the other alligator lead to the metal 
part of the ground lug (Figure 5, #1) 
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m3 Put one hand in your pocket or behind your back and 
grasp the insulated handle of the screwdriver (don't 
touch the metal) with your other hand. 

1 13 J Read all the information for this step before performing 
it. Hold the screwdriver parallel to the tube surface 
and insert it under the anode cap (Figure 6, #1) until 
it touches the anode ring. Read the caution and note 
below. 

CAUTION: DO NOT USE FORCE. If it's hard to get the 

screwdriver under the anode cap, loosen the suction of the 
anode cap with a small, insulated, flatblade screwdriver. 

Then discharge the anode with the large screwdriver. Avoid 
scratching the black painted surface of the tube. It's part 
of the CRT's grounding system. 

NOTE: A charged CRT will usually give off a spark between 

the anode and the screwdriver. If you don't see or hear a 
spark make sure you have inserted the screwdriver far enough. 
It should feel like the screwdriver has hit something under 
the cap. If the screwdriver touches the anode, it will be 
safe to work on it whether it sparks or not. 

ED Remove the screwdriver from under the anode cap. To be 
sure the CRT is discharged, repeat step 13. 

\ 154 Remove the alligator clips from the ground lug and the 
screwdriver. Set the clips and the screwdriver aside 
where they will be out of the way. 

NOTE: The anode can build up voltage over a period of time 

so if repairs are not finished within 30 minutes the anode 
should be discharged again. 

B. REMOVE THE POWER SUPPLY/SWEEP BOARD 

Equipment required: Pull-apart tool (PN# 076-8059) 

15 inch Torx screwdriver (PN# 073-8053) 
safety goggles 

lead with alligator clips on each end 
small flatblade screwdriver 
small Phillips screwdriver 
flatblade screwdriver (10" or larger) 
soft cloth or foam pad 


WARNING: DO NOT WORK NEAR A CRT WITHOUT FIRST PUTTING ON 

SHATTERPROOF GOGGLES EQUIPPED WITH SIDE SHIELDS. PEOPLE 
WITHOUT GOGGLES SHOULD BE KEPT SAFELY AWAY. 
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FIGURE 8 
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1 


. Put on safety goggles and remove all jewelry. 

2. Remove the cover (Section 1A) . 

IHARu IKJ6> ! ! TimsouT: Totse musr &£ discharged BeroPe 


WARNING: HIGH VOLTAGE MAY BE PRESENT ON THE PICTURE TUBE 

AND OTHER CIRCUITS EVEN WHEN POWER IS OFF. THE HIGH 
VOLTAGE ANODE MUST BE DISCHARGED BEFORE ANY SERVICE CAN BE 
PERFORMED. FAILURE TO DISCHARGE THE HIGH VOLTAGE ANODE 
COULD RESULT IN SERIOUS INJURY. REFER TO SECTION 1A, STEPS 
11-15 FOR DISCHARGING INSTRUCTIONS. 


RSmovHO 6 /)A/D BEFORE PbtPEP /EcPeEP Pt-6 

3. Discharge the anode. ^ 5 rAT/C SEaj S/T/ vE C.OP) PoajEaJ rs^ 

NOTE: Exercise caution in working around the CRT. Do not 

strike the CRT, especially the neck; do not put the Macintosh 
in a position where something could drop onto the CRT. 


WARNING: MAKE SURE THE ANODE HAS BEEN DISCHARGED BEFORE 

PERFORMING THE NEXT STEP. FAILURE TO DISCHARGE THE ANODE 
COULD RESULT IN SERIOUS INJURY. 


□3 When the high voltage has been discharged from the 

anode, use your fingers to peel back the sides of the 
rubber anode cap into the shape of a cowboy hat with the 
sides rolled up. Notice the two prongs extending into 
the anode ring. The prongs must be squeezed together in 
order to remove them from the anode. To do this, firmly 
press one prong against the edge of the anode ring to 
bring them together, then pivot them out of the anode 
ring. 

5 .1 Depress the tab on the yoke cable and unplug it (Figure 
7, #1). 

Q3 Remove the main logic cable from the power supply/sweep 
board (Figure 7, #2). 

Q3 Remove the neck connector from the power supply/sweep 
board (Figure 7, #3). 

CHI Turn the computer upright. 

Q3 Remove the screw, lockwasher, and ground wire at the 
bottom of the chassis (Figure 8, #1). 
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FIGURE 9 
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1 10.1 There are several versions of the insulating paper 

(Figure 9, #1). If there are no access holes for the 
three screws (Figure 9 , #2), note how the paper is 
installed and then remove it. 



Remove the three screws and washers holding the power 
supply/sweep board. 



Lift up and pull out the power supply/sweep board. 


NOTE: Remove the contrast control knob for use on the 
replacement board. Exchange modules are shipped without 
the contrast control knob. 


C. REMOVE AND REPLACE THE CRT 


Equipment required: Pull-apart tool (PN# 076-8059) 

15 inch Torx screwdriver (PN# 073-8053) 
safety goggles 

lead with alligator clips on each end 
small flatblade screwdriver 
flatblade screwdriver- ( 10" or larger) 
soft cloth or foam pad 

Remove The CRT: 


WARNING: DO NOT REMOVE OR REPLACE A CRT WITHOUT FIRST 

PUTTING ON SHATTERPROOF GOGGLES EQUIPPED WITH SIDE SHIELDS. 
PEOPLE WITHOUT GOGGLES SHOULD BE KEPT SAFELY AWAY. 


1 • Put on safety goggles and remove all jewelry. 

2. Remove the cover (Section 1A). 


WARNING: HIGH VOLTAGE MAY BE PRESENT ON THE PICTURE TUBE 

EVEN WHEN POWER IS OFF. THE HIGH VOLTAGE ANODE MUST BE 
DISCHARGED BEFORE ANY SERVICE CAN BE PERFORMED. FAILURE TO 
DISCHARGE THE HIGH VOLTAGE ANODE COULD RESULT IN SERIOUS 
INJURY. REFER TO SECTION 1A FOR DISCHARGING INSTRUCTIONS. 


3. Discharge the anode (Section 1A, steps 11, 12, 13, 14, 
15). 

4. Remove the power supply/sweep board (Section IB). 

1 5.1 Carefully place the computer face down on a soft cloth 
or foam pad. Remove the four screws fastening the CRT 
and the ground wire. Note where the ground wire is 
attached. 
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Gently remove the CRT socket cable (Figure 10, #1) by 
sliding it straight out from the neck. 


WARNING: DO NOT PICK UP THE CRT BY ITS NECK. THE NECK IS 

FRAGILE AND IF BROKEN CAN CAUSE AN IMPLOSION. HANDLE THE 
CRT BY ITS SIDES ONLY. DO NOT TOUCH THE ANODE. 



Remove the CRT. A defective CRT should be placed in its 
original shipping container. A CRT should not be 
discarded unless it is devacuumed . 


Replace the CRT 



Set the CRT into the case with the manufacturer's label 
toward the top of the computer. 



Connect the original CRT socket cable. NOTE: A new CRT 
may have a small retainer on the neck pins. Remove it 
before replacing the CRT socket cable. 


10 . 


Replace the 
ground wire 


four CRT screws. 
( Figure 10 , # 2 ) . 


D. ) REPLACE POWER SUPPLY /SWEEP BOARD 

□ 


Turn the computer upright 
supply board at the right 


Be sure to reinstall the 

IaJA&Aj / ajg> ! / 7 ~//1EC U 1~ : TU&E 

m<AST E>/SCH-AtQ.£Ei> BE/fcEE 

Gentou /AJ& OP EBPlA’C./ajG, tHE 

, fio.iAe.je/ScoEEP, 

and position the sweep/power 

hand side of the chassis. 


NOTE: Make sure the contrast control knob and battery 

have been removed from the defective board and 
reinstalled onto the exchange board. 


r\ 

?0 

•c 




Connect the yoke cable (Figure 11, #1). 

Connect the main logic cable (Figure 11, #2). 

Slide the board into the slotted holders (Figure 12, #1 ) 
so that the three screw holes line up with the holes on 
the chassis (Figure 12, #2). 

Connect the CRT socket cable to the sweep/power supply 
board (Figure 11, #3). 


3 


(A 

? 

tn 


r* 




Replace the ground wire at the bottom of the chassis 
using a washer and Phillips head screw (Figure 11, #4). 

Replace the three screws and washers (Figure 12, #2). 


Replace the insulating paper if it has been removed 
( Figure 12 , #3 ) . 
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Q3 Connect the anode connector to the CRT (Figure 13, #1). 
Put one prong of the connector in at an angle and push 
it against the edge of the anode ring. Then insert the 
other prong. NOTE: If a new power supply/sweep board 
has been installed, you should now perform video 
adjustments (See section IF). If a new CRT has been 
installed, perform yoke adjustments (Section IE) and 
video adjustments (Section IF). 


E. YORE ADJUSTMENTS 

Equipment required: Pull-apart tool (PN# 076-8059) 

15 inch Torx screwdriver (PN# 073-8053) 
safety goggles 

lead with alligator clips on each end 
small flatblade screwdriver 
flatblade screwdriver (10" or larger) 
soft cloth or foam pad 
mirror 


WARNING: BE SURE YOU HAVE READ AND UNDERSTAND THE SAFETY 

PRECAUTIONS IN SECTION 1A BEFORE PERFORMING ADJUSTMENTS. 
FAILURE TO DO THIS COULD RESULT IN SERIOUS INJURY. 


Yoke adjustments are performed, if needed, whenever the CRT 
is replaced. To determine if yoke adjustments are required 
turn the power on and observe the CRT screen. If the picture 
is tilted (Figure 14), perform the tilt adjustment. If the 
picture is off center (Figure 15), perform the centering 
rings adjustment. 

Yoke adjustments are made from the rear of the computer. You 
will need to position a mirror so that you can view the front 
of the computer. Do not try to adjust by reaching around the 
computer; you can't see what your hands are going to touch. 

Tilt Adjustment 

1. Make sure power is off and the power cord is removed. 


WARNING: DO NOT WORK NEAR A CRT WITHOUT FIRST PUTTING ON 

SHATTERPROOF GOGGLES EQUIPPED WITH SIDE SHIELDS. PEOPLE 
WITHOUT GOGGLES SHOULD BE KEPT SAFELY AWAY. 


2. Put on safety goggles and remove all jewelry. 
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3. Remove the cover. 

4. Discharge the anode. 

5. Turn the computer with its back facing you and position 
the mirror so that the CRT screen is visible in the 
mirror . 


WARNING: THE NECK OF THE CRT IS FRAGILE. BE CAREFUL NOT 

TO PUT PRESSURE ON IT OR STRIKE IT WITH THE TOOLS YOU USE. 


\ 6 .] Loosen the yoke clamp screw (Figure 16, #1) two or three 
turns. 

| Tlj Connect the power cord to the Macintosh and then the 

other end to an electrical outlet. Turn the power on. 


WARNING: BE CAREFUL WHERE YOU PUT YOUR HANDS. DO NOT 

TOUCH THE BACK OF THE POWER SWITCH (Figure 16, #2), THE 
YOKE WIRES (FIGURE 16, #3), THE ANODE CONNECTOR (FIGURE 16, 
#4), THE ANODE WIRE (FIGURE 16, #5), OR THE FLYBACK 
TRANSFORMER (FIGURE 16, #6). YOU COULD BE SERIOUSLY 
INJURED IF YOU ACCIDENTALLY TOUCH ONE OF THESE COMPONENTS. 


1 8^1 Put one hand behind your back and with your other hand 

grasp only the plastic spokes of the yoke collar (Figure 
17, #1). Rotate the yoke and observe the effects on 
the picture. Rotate the yoke until the top and bottom 
edges of the picture appear parallel with the top and 
bottom edges of the bezel. NOTE: If a more precise 
alignment is desired, boot the MacTest diagnostic 
diskette (PN# 077-8126) and refer to the diagnostic 
section (section 2) for information on using the 
alignment grid. 

| 9 .] Turn the power off and unplug the computer. Hold the 
plastic collar in position and CAREFULLY tighten the 
yoke clamp screw just enough to be snug but not enough 
to risk breaking the glass. 


WARNING: DO NOT OVERTIGHTEN OR PUT PRESSURE ON THE NECK. 

TIGHTEN ONLY ENOUGH TO KEEP THE YOKE FROM SLIPPING. 
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Yoke Centering Ring Adjustment 



Connect the power cord and turn power on. Locate the 
two centering rings on the yoke assembly (Figure 18, 
#1). The adjustment of these rings determines whether 
the picture is centered or offset to one side. 


WARNING: TO AVOID ELECTRICAL SHOCK, BE CAREFUL NOT TO 

TOUCH THE YOKE WIRES (FIGURE 18, #2). 



Rotate each ring about half a turn and observe the 
effect on the screen. 


[l 2 .1 Now center the picture by first holding the front ring 

' steady and moving the rear ring, then holding the rear 

ring steady and moving the front ring. 


F. VIDEO ADJUSTMENTS 

Video adjustments are performed whenever the CRT or power 
supply /sweep board is replaced. 

Equipment Required: safety goggles 

alignment tool 

mirror 

ruler 


Brightness and Contrast Adjustment 


WARNING: DO NOT WORK NEAR A PICTURE TUBE WITHOUT FIRST 

PUTTING ON SHATTERPROOF GOGGLES EQUIPPED WITH SIDE SHIELDS. 
PEOPLE WITHOUT GOGGLES SHOULD BE KEPT SAFELY AWAY. 


1. Put on safety goggles and remove all jewelry including 
rings and necklaces. 



Turn the contrast control fully clockwise. The contrast 
control is on the front of the Macintosh on the left 
hand side under the Apple logo. 



Adjust the brightness control (Figure 19, #1) with the 
alignment tool; turn fully counterclockwise so that 
white lines are visible on the screen. Turn back in the 
opposite direction (CW) until the white lines just 
disappear. Turn contrast control on front panel a 
little bit counterclockwise. This is the ideal 
adj us tment . 
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Size Adjustments 

ED Use the alignment tool to adjust the width (Figure 20, 
#1) until the picture is approximately 7 inches wide. 

ED Use the alignment tool to adjust the height (Figure 20, 
#2) until the picture is approximately 4.7 inches high. 

Focus Adjustment 

| 6 .[ Turn the focus adjustment (Figure 20, #3) all the way 
clockwise until it doesn't turn anymore. Now turn it 
back in the opposite direction (counterclockwise) one 
eighth of a turn. This setting is a good compromise 
between sharpness at the center and edges of the 
picture . 


G. REMOVE THE MAIN LOGIC BOARD 

Equipment required: Pull-apart tool ( PN# 076-8059) 

15 inch Torx screwdriver (PN# 073-8053) 
safety goggles 

lead with alligator clips on each end 
small flatblade screwdriver 
flatblade screwdriver (10" or larger) 
soft cloth or foam pad 


WARNING: DO NOT WORK NEAR A CRT WITHOUT FIRST PUTTING ON 

SHATTERPROOF GOGGLES EQUIPPED WITH SIDE SHIELDS. PEOPLE 
WITHOUT GOGGLES SHOULD BE KEPT SAFELY AWAY. 


1. Put on safety goggles and remove all jewelry. 

2. Make surf) power is off and remove the cover (Section 
1A) . 


WARNING: HIGH VOLTAGE MAY BE PRESENT ON THE PICTURE TUBE 

EVEN WHEN POWER IS OFF. THE HIGH VOLTAGE ANODE MUST BE 
DISCHARGED BEFORE ANY SERVICE CAN BE PERFORMED. FAILURE TC 
DISCHARGE THE HIGH VOLTAGE ANODE COULD RESULT IN SERIOUS 
INJURY. REFER TO SECTION 1A FOR DISCHARGING INSTRUCTIONS. 


1 3. | Discharge the anode (Section 1A, steps 11, 12 r 13, 14, 
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Remove the main logic cable from the main logic board 
( Figure 21 , #1 ) . 

Remove the disk drive cable from the main logic board 
( Figure 21 , #2 ) . 



Turn the computer face down and gently slide the main 
logic board up and out of the chassis. 


H. REMOVE AND REPLACE DISK DRIVE 

There are no adjustments to perform on the disk drive. When 
a drive is bad, replace the drive. 

Equipment required: Pull-apart tool ( PN# 076-8059) 

15 inch Torx screwdriver (PN# 073-8053) 
safety goggles 

lead with alligator clips on each end 
small flatblade screwdriver 
flatblade screwdriver (10" or larger) 
soft cloth or foam pad 


Remove The Disk Drive: 


WARNING: DO NOT WORK NEAR A CRT WITHOUT FIRST PUTTING ON 

SHATTERPROOF GOGGLES EQUIPPED WITH SIDE SHIELDS. PEOPLE 
WITHOUT GOGGLES SHOULD KEPT SAFELY AWAY. 


1. Put on safety goggles and remove all jewelry. 

2. Remove the cover (Section 1A) . 


f 

WARNING: HIGH VOLTAGE MAY BE PRESENT ON THE PICTURE TUBE 

EVEN WHEN POWER IS OFF. THE HIGH VOLTAGE ANODE MUST BE 
DISCHARGED BEFORE ANY SERVICE CAN BE PERFORMED. FAILURE TO 
DISCHARGE THE HIGH VOLTAGE ANODE COULD RESULT IN SERIOUS 
INJURY. REFER TO SECTION 1A FOR DISCHARGING INSTRUCTIONS. 

I 


3. Discharge the anode (Section 1A, steps 11, 12, 13, 14, 

15) . 

4. Remove the main logic board. 

5. Turn the computer over and place it face down on a foam 
pad or soft cloth. 
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6. Remove the four Phillips screws (Figure 22, #1) that 
fasten the disk drive housing. 

7. Slide the disk drive out of the chassis. 

Replace The Disk Drive: 

NOTE: See "Section 0. Macintosh Service Notes" for 

information on Rev. B ROM upgrade. 

8. Slide the new drive into position. 

9. Align the mounting screw holes and replace the four 
screws. 


I. REPLACE MAIN LOGIC BOARD 

1. Gently slide the main logic board into the chassis until 
it is firmly seated. 

2. Replace the main logic cable (Figure 23, #1). 

3. Plug in the disk drive cable (Figure 23, #2). 

4 . Replace the cover (be sure the insulating paper is 
installed) . 


J. REPLACE THE COVER 

1. Make sure that the insulating paper is in proper 
position (Figure 24, #1) and that all connectors are in 
place. Carefully slide the cover back onto the computer 
and check to see that it is properly seated. 

2. Replace the five screws on the back of the computer. 

3. Replace the battery compartment cover. 

4 . Replace the reset/interrupt switch if it was installed. 

K. REMOVE AND REPLACE KEYBOARD 

Defective keyboards are replaced as entire units. 

1. The keyboard cable has a telephone-style connector. 

Remove the cable and replace the defective keyboard with 
a new one. 
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Introduction 


This section describes general procedures for using the 
MacTest diskette to test the Macintosh Logic board and disk 
drives. MacTest consists of a pass/fail diagnostic test, 
which indicates the area being tested and the kind of test 
being performed when a failure occurs. 

To make a backup copy and use the diagnostic diskette you 
must know how to "pull down" menus and select options using 
the mouse. If you do not already know how to do this, refer 
to the "Macintosh Owners Guide." 

Before using MacTest make a backup copy of the MacTest 
diskette using the four-pass, one-drive copy program and the 
MacTest backup procedures. When testing a defective 
Macintosh it is possible for the defective module to erase 
and/or damage a section of the MacTest diskette. 


MacTest Back Up Procedures 

The four-pass, one-drive copy program has been included on 
the golden MacTest diskette in order to back up the diskette 
before testing damaged systems. 

NOTE: A two drive copy will only be successful if 

the "Utilites" copy program is used. This file is available 

on the first release Macintosh Test diskette. 

The steps which follow allow the user to: 

1) Move the Disk Copy file from the golden MacTest diskette 
onto a standard diskette using one drive. 

2) Repair the MacTest boot-up configuration that may be 
changed by moving that file. 

3) Use the Disk Copy program on the standard diskette, 
back up the golden MacTest diskette. 

NOTE: Copy MacTest onto a diskette that you will use 

only for MacTest. The golden MacTest diskette has 
reserved tracks for the drive tests. If you copy the 
MacTest file onto a standard Macintosh diskette and then 
run the tests, you may write over other existing data on 
the diskette and damage the information stored. 
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Insert a standard Macintosh diskette that will boot to 
the desktop (Paint/Write or System Disk). Power on. 

NOTE : To open a diskette or a file icon, either click 
twice on the icon, or highlight it, pull down the file 
menu and select Open. 


Open the diskette icon. Check to see if the DiskCopy 
file is present. If it is proceed to step 16. If it 
is not continue to step 3. 

IMPORTANT: The disk copy icon MUST be the one 

specified in Figure 1 by YES. The copy program 
signified by two overlapping disks will not function on 
a 512K machine. 



Close and Eject the diskette. 

NOTE: Close the diskette by clicking in the small box 

in the upper left hand corner of the window or by 
pulling down the File menu and selecting Close. 

NOTE: Eject the diskette by depressing the Command 

(the key to the right of the option key) and E keys 
simultaneously or by pulling down the File menu and 
selecting Eject. 

Insert the golden MacTest diskette. Three file icons 
will be displayed: DiskCopy, BootConfig, and MacTest. 
Click and hold down the mouse button and drag the 
DiskCopy icon to the icon of the standard diskette 
which is located in the upper right hand corner of the 
screen . 
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7. 

8 . 

9. 

10 . 


11 . 


12 . 

13. 

14. 

15. 

16. 

17. 


The message "Files remaining to copy 1" will appear at 
the top of the screen. 

The Macintosh will then eject the golden MacTest 
diskette and display a request to insert the standard 
diskette. Insert the standard diskette. The file copy 
is complete when the messages disappear. 

Verify the file transfer by opening the standard 
diskette and locating the DiskCopy icon. 

Close and Eject the standard diskette. 

Insert the golden MacTest diskette. 

Open the file BootConfig, which is on the screen. The 
top of the window will read "Boot Blocks Version 1.1." 
At the left of the screen will be a list of ten 
features accompanied by ten rectangular boxes 
containing short statements. 

Locate the rectangular box directly to the right of the 
statement "Initial file to run." Verify that the 
statement in the box is "MacTest." 

NOTE: If it TOES NOT show the statement "MacTest" 

perform the MacTest Repair Procedure found on pg. 12 of 
this section starting with step 3, before continuing 
with the next step. This is to ensure that the MacTest 
diskette is properly configured before copying. 

Click in the Quit box to return to the desktop. 

Eject the golden MacTest diskette. 

Power off or push the reset switch which is located on 
the left hand side of the Macintosh to the lower rear. 

Insert the standard diskette with the DiskCopy. 

Open the disk. Open the DiskCopy icon. Single drive 
copy information will appear. 

Click in the OK box. The standard diskette will be 
automatically ejected. 

NOTE : The original diskette is the golden MacTest 
diskette. The destination diskette is a blank or a 
diskette you wish to copy over. 
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18. The message "Please insert the disk you want copied" 
will appear at the bottom of the screen. Insert the 
golden MacTest diskette. After reading, the diskette 
will be ejected. 

19. The message "Please insert the destination diskette" 
will appear. Insert a blank or a diskette you wish to 
copy over. If the diskette has information on it the 
message "Destroy 'Name of' disk?" Click OK to 
continue. After writing and verifying it will be 
ejected . 

20. The message "Please reinsert the original disk" will 
appear. Insert the golden MacTest diskette. 

21. Steps 19 and 20 will be repeated 3 more times. 

22. The message "Your disk has been successfully copied" 
will appear when finished. Click in the OK box. 

NOTE: At this point if you wish to make additional 
backup copies, click in the OK box to continue and 
return to step 19. 

23. Click in the Quit box. The message to insert your 
standard diskette will be displayed. Insert it. 

24. Eject the standard diskette. 

25. Power off. 

26. You now have a backup of the MacTest diskette. To 
verify the copy, proceed to MacTest - Level 1. 
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MacTest - Level 1 


The MacTest diskette is used to identify module failures of 
the main logic board, keyboard, keypad, and disk drives on 
both the 128K and 512K Macintosh. If you cannot boot the 
diskette, check the power cable and internal cable 
connections first. If cables are secure, replace the 
modules specified for the problem you are experiencing in 
Section 3 and attempt to boot the diskette after each module 
swap to verify the cause of the problem. 

Replace modules when indicated by test results. Verify that 
the problem has been corrected by re-testing with the 
diagnostic diskette. If the correct operation is still not 
obtained, turn to the troubleshooting section and follow its 
instructions . 

The MacTest diskette contains three automatic tests, a video 
alignment grid, a sound test and tests for the keyboard and 
keypad. You can run a Standard Test, which checks the logic 
board, keyboard, keypad, sound, and internal drive; a 
Customized Test, which tests one module or any combination 
of modules, including an external drive; or an Automatic-Run 
Test that will continuously test the main logic board and 
internal drive until a failure occurs or it is manually 
stopped . 

NOTE; Testing the Logic and the Internal Drive on the 128K 
Macintosh will take about two minutes; the 512K Macintosh 
will take about eight minutes. Both will reboot, highlight 
the "PASS" icon box, and display a logic board "happy face" 
icon. When a bad module is detected, it will be indicated 
by a "sad face" icon of the module and a highlighted "fail" 
box . 

NOTE; If the disk drive fails, refer to "Section 0, 
Macintosh Service Notes." 

NOTE; The video alignment grid is optional and may be used 
when performing yoke and video adjustments. 


Equipment Required: 

MacTest diagnostic diskette, Rev. 3.4 (PN# 077-0126B) 
Loopback connectors (2) (PN# 077-8129) 


Standard Test Procedure: 

1. Install two loopback connectors on the two serial port 
connectors on the rear of .the Macintosh. 
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Turn on the Macintosh. You should hear a tone and then 
see an icon of a diskette with a flashing question 
mark . 


3. Insert the "MacTest" diagnostic diskette into the 
internal drive. After 20 to 30 seconds you should see 
a screen titled MAC Confidence Test. The amount of 
memory in the machine will be displayed in the Menu Bar 
as 128K or 512K 512K 512K 512K. 

NOTE: If the MAC Confidence Test window does not 

appear and a screen with disk and file icons appears, 
see the MacTest repair procedures. 

If none of the described conditions occur, use the 
symptom table in the troubleshooting procedures 
(Section 3) to isolate the fault. 

4. when the MAC Confidence Test window appears, click the 
START icon box. MacTest will start and run the Main 
Logic Board and Internal Drive Tests, automatically. 

While the tests are running, you will see a variety of 
icons on the display, indicating the type of module 
being tested. 

NOTE: The Logic 2 test runs approximately 3-4 minutes 

on a 512K Macintosh. During the test the icon for 
logic will appear in the test window with the number 2, 
and the menu bar at the top of the screen will slowly 
flash from inverse to normal and back. 

If all tests pass, the Macintosh will reboot after a 
few minutes, momentarily highlight the "PASS” icon box, 
and display a logic board "happy face" icon. A bad 
module will be indicated as it is detected by a "sad 
face" icon of the module. If any test fails, the tests 
will stop running. 

NOTE: The logic board may be tested without the 

loopback connectors by selecting CANCEL when the 
message "Verify Serial Loopback Plugs Installed..." 
appears. This will cancel the tests that exercise the 
external serial ports. If the loopback plug message 
appears and the loopback plugs are connected, click OK. 

5. To test the keyboard, pull down the Apple menu at the 
upper left corner of the screen and select Key Caps. 
Press each key on the keyboard and verify that the 
display block for that key is highlighted. If the key 
is not highlighted, it is bad and the keyboard should 
be replaced. 
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6. After all the keys have been tested, select the small, 
square box in the upper left corner of the Key Caps 
window. This will cause the Key Caps window to 
disappear and the MAC Confidence Test window to be 
displayed . 

7. To test the numeric keypad, disconnect the keyboard 
from the Macintosh and connect it to the numeric 
keypad. Connect the keypad to the Macintosh. 

NOTE: To ensure that the Macintosh works properly with 

the keypad attached, perform the Logic Board test, as 
described above, before continuing with the next step. 

8. Pull down the Apple menu at the upper left corner of 
the screen and select Calculator. Press each key on 
the keypad and verify that the display block for that 
key is highlighted. If the key is not highlighted the 
keyswitch is bad and the numeric keypad should be 
replaced . 

9. After all the keys have been tested, click the small 
black square in the upper left corner of the Calculator 
window. This will cause the Calculator window to be 
replaced by the MAC Confidence Test window. 

10. To test the sound, pull down the Apple menu at the 
upper left corner of the screen and select Control 
Panel. Use the mouse to select and drag the Sliding 
volume control knob, at the far left side of the 
control panel window, to each of the numbered settings 
(starting at 0 and working to 7 ) . If the volume of the 
speaker tone does not increase with the higher numbers, 
replace the logic board and mark it "failed sound 
test". Click in the small box in the upper left hand 
corner of the window to close the Control Panel. 

NOTE: The MacTest file has no menu option to eject the 

diskette. To eject it, execute the following steps: 

11. Press and hold down the mouse button. 

12. While holding down the mouse button, turn off and then 
turn on the Macintosh. The MacTest diskette will be 
ejected and an icon of a disk with a flashing "X" will 
appear. Any Macintosh diskette may now be inserted. 
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Customized Test 



This procedure is used whenever you wish to test only one 
module or a different combination of modules than is tested 
in the Standard Test. 

1. If the main logic board is to be tested, install two 
loopback connectors onto the two serial port connectors 
on the rear of the Macintosh. 

NOTE: The logic board may be tested without the 

loopback connectors by selecting Cancel when the 
"Serial LoopBack Plugs?" dialog box appears. This will 
cancel the tests that exercise the external serial 
ports. If the "Serial LoopBack Plugs?" dialog box 
appears and the loopback connectors are connected, 
click OK. 

2. Turn on the Macintosh. You should hear a tone and then 
see an icon of a diskette with a flashing question 
mark . 

3. Insert the "MacTest" diagnostic diskette into the 
internal disk drive. After 20 to 30 seconds you should 
see a screen titled MAC Confidence Test. The amount of 
memory in the machine will be displayed in the Menu Bar 
as 128K or 512K 512K 512K 512K. 

NOTE: If the MAC Confidence Test window does not appear 
and a screen with disk and file icons appears, see the 
MacTest repair procedures. 

If none of the described conditions occur use the 
symptom table in the troubleshooting procedures 
(Section 3) to isolate the faulty module. After fixing 
the problem, return to this section to run the 
diagnostic test. 

4. Pull down the Select Test menu (just right of the Apple 
menu) and select Select Test Module. 

5. A window displaying four possible tests will appear. 
These tests are a Video Alignment Grid, the Main Logic 
Board test, the Internal Disk Drive test and the 
External Disk Drive test. The Main Logic Board and 
Internal Disk Drive tests are already selected. To 
de-select a test, click the appropriate box; the "X" 
will disappear. To select an additional test, click 
the empty box beside that test. When selections have 
been completed, click OK. 

NOTE: If the Video Alignment Grid is selected, it will 
appear on the screen before any tests are run. To exit 
the Video Alignment Grid, click the mouse button. 
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6. Start tests by clicking the Start box. Tests that are 
selected will run automatically and in the order listed 
in the Select Test Module window. 

NOTE: The MacTest file has no menu option to eject the 
diskette. To eject it, execute the following steps: 

7. Press and hold down the mouse button. 

8. While holding down the mouse button, turn off and then 
turn on the Macintosh. The MacTest diskette will be 
ejected and an icon of a disk with a flashing "X" will 
appear. Any Macintosh diskette may now be inserted. 


Automatic-Run Test 

This procedure is used when you wish to test the main logic 
board and the internal disk drive continuously or overnight 
to check for intermittent problems. 

1. Install two loopback connectors onto the two serial 
port connectors on the rear of the Macintosh. 

NOTE: The Serial LoopBack Connectors must be connected 

to use the Automatic Run feature effectively. 

2. Turn on the Macintosh. You should hear a tone and then 
see an icon of a diskette with a flashing question 
mark . 

3. Insert the "MacTest" diagnostic diskette into the 
internal disk drive. After 20 to 30 seconds you should 
see a screen titled MAC Confidence Test. The amount of 
memory in the machine will be displayed in the Menu Bar 
as 128K or 512K 512K 512K 512K. 

NOTE: If the MAC Confidence Test window does not 

appear and a screen with disk and file icons appears, 
see the MacTest repair procedures. If none of the 
described conditions occur, use the symptom table in 
the troubleshooting procedures (Section 3) to isolate 
the faulty module. After fixing the problem, return to 
this section to run the diagnostic test. 
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4. When the MAC Confidence Test window appears, pull down 
the Options menu (the last selection on the right side 
of the menu bar) and select Make Auto Run Disk. This 
will configure the internal files of the MacTest 
diskette to automatically push the Start button after 
reboot. To de-select the Automatic Run feature, pull 
down the Options menu (the last selection on the right 
side of the menu bar) and select UnMake Auto Run Disk. 

NOTE: The current condition of the Automatic Run 

feature is indicated by a check-mark to the left of the 
selected option in the Options menu. 

5. Click the Start icon box. MacTest will start and run 
the Main Logic Board and Internal Drive tests, 
automatically . 

While the tests are running, you will see a variety of 
icons in the display, indicating the type of module 
being tested. 

If all tests pass, the 128K Macintosh will reboot after 
about two minutes; the 512K Macintosh will reboot after 
about eight minutes. Both will highlight the "PASS" 
icon box and display a logic board "happy face" icon. 
When a bad module is detected, it will be indicated by 
a "sad face" icon of the module and the "fail" box will 
be highlighted. 

NOTE: MacTest will run automatically until a failure 
occurs. If no failure occurs the tests will run 
indefinitely. To stop the tests manually, de-select 
the Automatic run feature by pulling down the Options 
menu and selecting UnMake Auto Run Disk. The mouse 
will respond slowly while the tests are running, so 
have patience in selecting the menu. The tests will 
stop after the next reboot cycle. 

NOTE : The MacTest file has no menu option to eject the 
diskette. To eject it, execute the following steps: 

6. Press and hold down the mouse button. 

7. While holding down the mouse button, turn off and then 
turn on the Macintosh. The MacTest diskette will be 
ejected and an icon of a disk with a flashing "X" will 
appear. Any Macintosh diskette may now be inserted. 
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MacTest Repair Procedures 


It is possible to unintentionally "change" the bootup file 
by inserting the MacTest diskette into the disk drive 
immediately after ejecting another Macintosh applications 
diskette without turning off the system. If this happens 
the diskette will not automatically start by displaying the 
Mac Confidence Test window. The following steps are 
documented to reconstruct the MacTest boot-up feature. 

1. After the disk has been inserted and the desktop 
appears with the icons of the disk and the other files, 
select and open the file called BootConfig. 

2. The BootConfig window will list ten features at the far 
left side accompanied by ten rectangular boxes, 
containing short statements, at the right. Locate the 
rectangular box directly to the right of the "Initial 
File to run" statement. 

3. If the box says "Finder" or anything other than 
"MacTest", double click inside the box until the 
contents are highlighted. 

4. Type MacTest into the box, from the keyboard. 

5. Click the small box on the far right side marked 

Update. 

6. Click the small box on the far right side marked Quit. 
The BootConfig window will disappear. 

7. Eject the MacTest diskette and reboot the system. 
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Stopping MacTest 


The sequence of tests may be stopped by executing the 
following steps: 

1. Use the mouse cursor to pull down the Select Test menu. 
The mouse will respond slowly while tests are running, 
so have patience in selecting the menu. The mouse 
button may also respond slowly while tests are running. 

2. Select the Select Test Module option. The Select Test 
Module window will appear. 

3. Click every box with an "X" in it so that all "X's" 
disappear. This will turn off every test module. 

4. Click the OK box. MacTest will stop and the "pass" 
light will be highlighted. 

NOTE: Following this procedure will turn off every 

test module so that no tests will run. Modules must be 
turned on by clicking them in the Select Test Module 
window or by re-booting in order to run the tests. 
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MACINTOSH AND MACINTOSH PLUS TROUBLESHOOTING 


This troubleshooting section should be used if the diagnostics 
are unable to detect a module failure or if the diagnostic 
disk cannot be booted. After repairing the system, the 
diagnostic test should be run to verify system operation. 

A general rule for troubleshooting the Macintosh and Macintosh 
Plus, and one that can save a lot of time, is to boot a known 
good disk before you start replacing modules. Bad software 
can produce symptoms that appear to be hardware problems. 

Use the left hand column to find the symptom that most nearly 
describes the problem of the defective unit. For that symptom 
perform the corrective action(s) in the order listed. If a 
corrective action does not fix the problem, proceed to the 
next step. If a board is replaced but does not fix the 
problem, the original board should be reinstalled before you 
perform the next step. 


SYMPTOM CORRECTIVE ACTION 


Smoke/odor issues from the 

Mac 

Replace power supply/sweep 
board 

No video, audio tone, or 

1. 

Connect power cord 

drive operation 

2. 

Turn power on 


3. 

Replace power cord 


4. 

Check fuse 


5. 

Replace power supply/sweep 
board 


6. 

Replace main logic board 

Clicking or chirping sound 

1. 

Connect main logic cable 


2. 

Replace power supply/sweep 
board 


3. 

Replace main logic board 

No video, audio tone is 

1. 

Turn contrast control fully 

present and drive operates 


counterclockwise 


2. 

Check video cable connection 


3. 

Replace power supply/sweep 
board 


4. 

Replace main logic board 

Disk drive runs 

1. 

Replace bad diskette 

continuously 

2. 

Replace main logic board 


3. 

Replace disk drive 
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SYMPTOM 


CORRECTIVE ACTION 


Cursor does not move 

1. 

Connect mouse 


2. 

Replace mouse 


3. 

Replace main logic board 

Cursor moves but clicking 

1. 

Replace mouse 

mouse produces no response 

2. 

Replace main logic board 

No response to any key on 

1. 

Replace keyboard cable 

keyboard 

2. 

Replace keyboard 


3. 

Replace main logic board 

Audio tone sounds at power 

1. 

Turn brightness up 

on, drive operates, but no 

2. 

Replace neck cable 

video is present 

3. 

Replace power supply/ 
sweep board 


4. 

Replace main logic board 

Audio tone sounds at power 

1. 

Replace disk drive cable 

on, video present, but drive 

2. 

Replace disk drive 

does not operate 

3. 

Replace main logic board 

Disk ejects, display shows 

1. 

Replace bad diskette 

disk ICON with blinking "X" 

2. 

Replace disk drive 


3. 

Replace main logic board 

Unable to insert disk all 

1. 

Reinsert diskette with 

the way 

2. 

the metal slot forward 
and the write protect tab 
on the bottom 

Replace the disk drive 

Audio tone sounds, screen is 

1. 

Replace power supply/ 

bright, but no video 


sweep board 

information is visible 

2. 

Replace main logic board 


MacTest diplays 128K/512K Replace Macintosh Plus 

when a 1 Megabyte Macintosh main logic board 

Plus is tested. 
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REMOVING CRT OVERSPRAY 


CRTs have a conductive coating (see Figure 1, #1) that is 
sprayed on. Certain CRTs have been oversprayed with this 
coating, especially near the "ears" of the CRT (see Figure 
1, #2). As a result, it is possible that some Macintosh 
CRTs will occasionally produce an electrical discharge (arc) 
over to the bezel near the "ears" on the CRT, causing 
electrical interference to the CPU. As a result, the user 
may see a "Serious System Error" message or "garbage" 
displayed on the screen. A "screaming" or "squeeling" noise 
may also be heard when this occurs. Turning power off and 
then back on will usually restore normal operation. 

To correct this problem in the field, a procedure is 
supplied that should be performed on any Macintosh unit that 
has had its cover removed for service. The procedure 
consists of cutting away some tape with a knife; scrubbing 
away some spray coating on the CRT and installing four mylar 
washers between the CRT "ears" and the bezel. 


Equipment Required: 

Safety goggles 
Rubbing Alcohol 
Exacto knife 

(4) Mylar washers (Apple PN# 725-0018) 

Rags or paper towels for cleaning up 

Small stiff brush (a very stiff toothbrush or a 

cut off acid brush works best) 

Procedure : 

WARNING: There is high voltage and a high vacuum picture 
tube inside the Macintosh Computer. To prevent personal 
injury and property damage, make sure you have read the 
safety information in Section one of the Macintosh Technical 
Procedures before performing this procerdure . 

1. Put on safety goggles and remove the CRT (refer to 

Macintosh Technical Procedures, Section 2). Make sure 
the CRT has been discharged and the anode wire removed 
before going on to step 2. 


Macintosh 


Jul 84 


Page 4.3 



2. Place the CRT face down on a workbench so that you are 
viewing the area shown in Figure 2. 

3. Inspect the area around the bottom of the metal band 
that goes around the CRT. If the CRT has any adhesive 
tape extending out from under the band (see Figure 2, 
#1), hold the CRT steady with one hand (be careful not 
to touch the anode) and use an exacto knife to cut away 
any tape back to the edge of the band. Cut away the 
tape on all sides of the CRT. If there is no tape 
extending out, go on to the next step 

4 . Now check along the bottom edge of the band for any 
overspray of the conductive spray (see Figure 2, #2). 
Scrub the glass along the edge of the band with a brush 
that has been dipped in rubbing alcohol. 

5. Now check your work: the area below the edge of the 
band should be shiny like the glass on the screen of 
the CRT. Any dull or dark looking areas should be 
scrubbed again. 

6. With the bezel face down, apply a mylar washer to each 
of the four CRT mounting holes on the bezel (see Figure 
3, #1). Each washer should be centered with its center 
hole matching the screw hole in the bezel. 

7. Check that the face of the CRT is clean and then 
carefully seat the CRT on the bezel and install the CRT 
mounting screws. 

8. Connect the anode wire to the CRT and replace the 
cover . 
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Macintosh Logic Board ROM Upgrade 


The Micro Disk Drives contain a new stepper motor, which 
requires the replacement of the two boot ROMs on the 
Macintosh Logic Board (both 128K and 512K). Both of these 
ROMs are socketed. The new ROMs are compatible with both the 
new and old stepper motors. Remember to check any Macintosh 
Logic Board for these ROMs, if you have to check the Micro 
Disk Drive (internal or external). 

NOTE: The Macintosh Logic Board has ROM HI and ROM LOW 
printed on the circuit board. The ROM HI is the lower 
numbered ROM. The ROM LOW is the higher numbered ROM. 

To upgrade the Macintosh Logic Board you will need to replace 
the following two boot ROMs on the logic board: 

1. The OLD boot ROM HI (P/N 342-0220), is replaced by 
the NEW boot ROM HI ( P/N 342-0220-B). 

2. The OLD boot ROM LOW (P/N 342-0221), is replaced by 
the NEW boot ROM HI (P/N 342-0221-B). 

See Figure 1, page 4.6 for the location of the ROMs. 

The numbers 1 and 2 above correspond with the numbers on the 
layout. 


Installation Procedures 

WARNING: THERE IS HIGH VOLTAGE AND A HIGH VACUUM PICTURE 

TUBE INSIDE THE MACINTOSH COMPUTER. TO PREVENT SERIOUS 

INJURY AND PROPERTY DAMAGE, MAKE SURE YOU READ AND FOLLOW THE 

SAFETY INFORMATION AND PROCEDURES FOUND IN SECTION 1 OF THE 

MACINTOSH TECHNICAL PROCEDURES. 

1. Power off the Macintosh and remove the power cable from 
the machine. 

2. Remove the back cover. 

3. DISCHARGE THE CRT. 

4. Remove the Macintosh Logic Board. Referring to Figure 1, 
locate the two ROMs and verify that the old ROMs are 
installed. 
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5. Using an IC extractor remove the ROMs and place them on a 
piece of antistatic foam. 

6. Identify the new ROMs and install them in the appropriate 
location [ROM HI (P/N 342-0220-B) at location D5, ROM LOW 
(P/N 342-0221-B) at location D8] . 

IMPORTANT: There is a notch at one end of each ROM. 

This notch should face the front of the machine on 
installation. 

7. Reinstall the Macintosh Logic Board. 

8. Replace the back cover. 

9. Run MacTest to verify the machine is still working 
correctly. 
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MACINTOSH PLUS KITS - ESD PREVENTION 

ESD (Electrostatic Discharge) can cause severe damage to 
sensitive microcircuits. Just touching a chip or brushing it 
with a nylon sleeve can degrade a circuit so that it never 
performs again to specifications. Some microcircuits are 
sensitive to as little as 500 volts, or about one-sixth as 
much static electricity as you can feel. 

Discharge the CRT on the Macintosh before installing these 
kits. (See Section 1, Take-Apart, for instructions and 
safety precautions.) Then follow the instructions below to 
prevent ESD damage to the C-MOS components on the Macintosh 
Plus logic board as well as its memory, which is installed on 
four small separate boards called SIMM modules. (Both the C- 
MOS and the SIMM modules are very susceptible to ESD. ) 

1. BEFORE HANDLING BOARDS OR ROMs, GROUND YOURSELF! 

Wear a grounding wriststrap and attach it to your 
workbench pad. The pad must then be grounded to a 
workbench that is grounded to the building's ground. 

2. GROUND THE MACINTOSH CHASSIS TO THE SAME POTENTIAL 
YOU HOLD. 

Place the DISCHARGED Macintosh/Macintosh Plus on the 
grounded workbench pad. Be sure the chassis is in 
contact with the workbench pad at all times OR connect 
the chassis to the workbench pad via alligator clips. 

3. USE ANTI-STATIC BAGS FOR CARRYING BOARDS AND ROMs. 

Whenever the ROMs or board are to be stored or moved 
anywhere, first put them in an anti-static bag. Be sure 
to touch the bags before touching the ROMs. 

4. HANDLE ROMs BY THE BODY, NOT THE LEADS. 

You may safely touch the leads only if you are grounded. 

5. DO NOT WEAR POLYESTER CLOTHING OR BRING PLASTIC, 

VINYL, OR STYROFOAM INTO THE AREA. 

The static field around these items cannot be removed. 

6. DO NOT PLACE BOARD OR ROMs ON ANY METAL SURFACE. 

Place them on the grounded workbench pad or an 
antistatic or nonconduct ive foam. 
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MACINTOSH PLUS KITS - THINGS TO REMEMBER 

When installing the Macintosh Plus Disk Drive Kit and/or the 
Macintosh Plus Logic Kit, pay special attention to the 
following: 

1. Discharge the CRT as specified in Section l r Take-Apart. 
Failure to do so can result in damage to the Logic 
and/or Power/Sweep Board. 

2. Follow the ESD prevention rules on the previous page. 

3. You may use 400K media in the 800K drive, but be aware 
that the 800K drive may emit a squealing sound. This 
does not indicte a problem and will not cause damage to 
either the media or 800K drive. 

4. The shipping instructions must be followed EXACTLY as 
stated on the sheet included with the Kit. 

5. The 800K disk drive is shipped with a packing diskette 
installed. This packing diskette should be given to the 
customer. Whenever the machine is being transported, 
the packing diskette should be inserted to prevent 
damage to the drive. 

6. Remind your customers that all their start-up diskettes 
have to be updated with the 5.1 System Finder, which is 
included in the kit and should be given to the customer. 
Instructions are given in the manuals that accompany the 
kits. 

7. When the Drive Kit is installed, the customer should be 
given the Macintosh Plus Internal Drive Manual . 

8. When the Drive and the Logic Board Kits are installed, 
the customer should be given the Peripheral Adapter 
Cable, the Macintosh Plus Owner's Guide , the Macintosh 
Plus Intern al Drive Manual and the Macintosh Plus 
Information Sheet . 

9. The Macintosh Plus will display a gray screen for 5 to 
10 seconds before booting from any diskette. (The 
Macintosh Plus is running a self-check.) 
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MACINTOSH PLUS DISK DRIVE AND LOGIC BOARD KITS 

If you are installing the Macintosh Plus Disk Drive and Logic 
Board Kits at the same time, follow these steps. 

1. Read ESD Prevention - Macintosh Plus Kits and Macintosh 
Plus Kits - Things to Remember, before beginning. 

2. Turn to Macintosh Plus Disk Drive Kit, Installation 
Procedures and follow steps 1-4,7, and 8. 

3. Turn to Macintosh Plus Logic Board Kit, Installation 
Procedures and follow steps 5-9. 

4. Insert the yellow packing diskette into the new 800K 
disk drive. 

5. Return the OLD ROMs, the 400K drive, and the OLD 
128K/512K logic board to Apple as instructed in the 
kits . 
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MACINTOSH PLUS DISK DRIVE KIT 


Read ESD Prevention - Macintosh Plus Kits and Macintosh Plus 
Kits - Things to Remember, before beginning. 


The Macintosh Plus Disk Drive Kit contains an 800K internal 
disk drive and two new boot ROMs. In installing it, you will 
replace the 400K internal disk drive and two boot ROMs on the 
Macintosh Logic Board (both 128K and 512K). Both of these 
ROMs are socketed. The new ROMs will support both the 400K 
and 800K external disk drives. 


Return Information 

The old ROMs and 400K internal disk drive MUST be returned in 
the Apple-approved packaging for proper credit. The shipping 
instructions must be followed EXACTLY as stated on the sheet 
included with the Macintosh Plus Drive Kit. 

The ROMs must be packaged on conductive foam and placed in an 
anti-static bag. Place the ROMs, the 400K drive, and the 
Return form in the original disk drive box and return them to 
Apple . 


ROMs 

1. The OLD boot ROM HI (P/N 342-0220-A or 342-0220-B), is 
replaced by the NEW boot ROM HI (P/N 342-0341). 

2. The OLD boot ROM LOW (P/N 342-0221-A or 342-0221-B) , is 
replaced by the NEW boot ROM LOW (P/N 342-0342). 

See Figure 5, Macintosh 128K/512K Logic Board, for the 
location of the ROMs. 

The numbers 1 and 2 above correspond with the numbers on 
Figure 5. 
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0 ROM HI 

OLD 342-0220-A OR 
342-0220-B 
NEW 342-0341 


0 ROM LOW 

OLD 342-0221 -A OR 
342-0221 -B 
NEW 342-0342 


MACINTOSH 128K/512K LOGIC BOARD 
FIGURE 6 
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Installation Procedures 


*** WARNING *** 

THERE IS HIGH VOLTAGE AND A HIGH VACUUM PICTURE 
TUBE INSIDE THE MACINTOSH COMPUTER. TO PREVENT SERIOUS 
INJURY AND PROPERTY DAMAGE, MAKE SURE YOU READ AND 
FOLLOW THE SAFETY INFORMATION AND PROCEDURES FOUND IN 
SECTION 1 OF THE MACINTOSH TECHNICAL PROCEDURES. 


1. Power off the Macintosh and remove the power cable from 
the machine. 

2. Remove the rear housing and RFI shroud. 

3. DISCHARGE THE CRT AS SPECIFIED IN SECTION 1, TAKE-APART. 
FAILURE TO DO SO CAN CAUSE DAMAGE TO THE LOGIC AND/OR 
POWER SWEEP BOARD. 

4. Remove the Macintosh Logic Board. Using an IC 
extractor, remove the old ROMs installed at locations D5 
and D8 . (Refer to Figure 6, Macintosh 128K/512K Logic 
Board ) . 

5. Install the two new ROMs in the appropriate locations: 
ROM HI (P/N 342-0341) at location D5, ROM LOW ( P/N 342- 
0342) at location D8 . (Refer to Figure 6, Macintosh 
128K/512K Logic Board). There is a notch at one end of 
each ROM. This notch should face the front of the 
machine on installation. 

6. Remove the internal disk drive (refer to Section 1, 
Take-Apart) . 

7. Reinstall the Macintosh Logic Board. 

8. Install the new 800K internal disk drive. 

9. Replace the RFI shroud and rear housing. 

10. Run MacTest to verify that the machine is still working 
correctly. 

11. Insert the yellow packing diskette into the customer's 
new 800K drive. 

12. Return the old ROMs and 400K disk drive to Apple (refer 
to instructions included in the kit). 
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MACINTOSH PLUS 1 MEGABYTE LOGIC BOARD 

FIGURE 7 


<1 

\ 

\ 


I 


Macintosh Additional Procedures 


Feb 86 


page 4.16 


















MACINTOSH LOGIC BOARD KIT 


Read ESD Prevention - Macintosh Plus Kits and Macintosh Plus 
Kits - Things to Remember, before beginning. 


The Macintosh Plus Logic Board Kit cannot be installed unless 
the Disk Drive Kit has been installed. You will need the NEW 
ROMs which were installed for the Disk Drive Kit. The Logic 
Board Kit includes a Macintosh Plus Logic Board with 1 
megabyte of memory, an RFI shroud, and a new rear housing. 


Return Information 

The 128K/512K logic board MUST be returned in the Apple- 
approved packaging for proper credit. The shipping 
instructions must be follwed EXACTLY as stated on the sheet 
included with the Macintosh Plus Logic Board Kit. 

The old logic board (without ROMs) and the Return form must 
be packaged in the Logic Board Return Box. The old RFI 
shroud and rear housing are not to be returned. These two 
items can be thrown away. 


ROMs 


1. The NEW boot ROM HI ( P/N 342-0341) from the old logic 
board should be installed on the new logic board. 

2. The NEW boot ROM LOW (P/N 342-0342) from the old logic 
board should be installed on the new logic board. 

See Figure 7, Macintosh Plus 1 Megabyte Logic Board, for the 
location of the ROMs on the NEW logic board. 

The numbers 1 and 2 above correspond with the numbers on 
Figure 7. 
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FIGURE 8 FIGURE 9 








Installation Procedures 


*** WARNING *** 

THERE IS HIGH VOLTAGE AND A HIGH VACUUM PICTURE 
TUBE INSIDE THE MACINTOSH COMPUTER. TO PREVENT SERIOUS 
INJURY AND PROPERTY DAMAGE, MAKE SURE YOU READ AND 
FOLLOW THE SAFETY INFORMATION AND PROCEDURES FOUND IN 
SECTION 1 OF THE MACINTOSH TECHNICAL PROCEDURES. 


1. Power off the Macintosh and remove the power cable from 
the machine. 

2. Remove the old rear housing and RFI shroud. These items 
can be disposed of. 

3. DISCHARGE THE CRT AS SPECIFIED IN SECTION 1, TAKE-APART. 
FAILURE TO DO SO CAN CAUSE DAMAGE TO THE LOGIC AND/OR 
POWER SWEEP BOARD. 

4. Remove the 128K/512K Macintosh Logic Board. Using an IC 
extractor, remove the two Revision D ROMs. ROM HI is at 
location D5 , and ROM LOW is at location D8 . (Refer to 
Figure 8, Macintosh 128K/512K Logic Board.) 

5. Install the two ROMs in the appropriate locations on the 
NEW logic board: ROM HI ( P/N 342-0341) at location D5 , 
ROM LOW (P/N 342-0342) at location D8 . (Refer to Figure 
9, Macintosh Plus 1 Megabyte Logic Board.) There is a 
notch at one end of each ROM. This notch should face 
the front of the machine on installation. 

6. Install the NEW Macintosh Logic Board with the ROMs. 

7. Install the NEW RFI shroud. 

8. Install the NEW rear housing. 

9. Run MacTest to verify that the machine is still working 
correctly . 

10. Return the old 128K/512K logic board, with no ROMs 
installed, to Apple. 


Macintosh Additional Procedures 


Feb 86 


page 4.19 






Macintosh and Macintosh Plus 
Technical Procedures 

Section 5 

Illustrated Parts List 


The figures and lists below include all piece parts that can 
be purchased separately from Apple for the Macintosh, along 
with their part numbers. These are the only parts available 
from Apple. Refer to your Apple Service Programs manual for 
prices. 

Contents : 

Macintosh External Housing 

Macintosh/Macintosh Plus Chassis & Power Supply 5.5 

Macintosh Exploded Assembly 5.7 

Macintosh Keyboard Assembly 5.9 

Macintosh Numeric Keypad Assembly 5.11 

Macintosh Plus Rear Housing 5.13 

Macintosh Plus Exploded Assembly 5.15 

Macintosh Plus Keyboard Assembly 5.17 


NOTE: Only those items which are unique to the 

Macintosh Plus are called out on Figures 6 , 7 and 8 . 


Macintosh Parts List 


rev 


Feb 86 


page 5.1 



FIGURE 



MACINTOSH EXTERNAL HOUSING (Figure 1) 


Item 

Part No. 

Description 

1 

630-5139 

Rear Housing with Label 

2 

742-0003 

Battery Alka, 4.5V 

3 

815-0737 

Pushbutton, Development 



(Reset Button) 

4 

815-0726 

Battery Door 

5 

825-4018 

Agency Approval Label 

6 

825-0742 

Macintosh, Label 

7 

825-0613 

Logo, Label, (Housing) 

8 

422-1007 

Screw, Tap 4.21x1.41x16 (Main Case) 

9 

590-0138 

Power Cable 

10 

865-0011 

Foot, Macintosh 

11 

825-0547 

Logo, Label (Bezel) 

12 

661-96155 

Macintosh Mouse 

13 

699-8001 

Rubber Coated Mouseball 

14 

815-0409 

Mouseball Retainer 

15 

590-0146 

Mouse Cable 


590-0320 

Mouse Cable 2.0 (for mice with 



s/n G528M01000 1400 or above) 

16 

825-1065 

Macintosh Signature 512K Label 
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MACINTOSH/MACINTOSH PLUS CHASSIS AND POWER SUPPLY 
(Figure 2) 


Item 


Part No . 

Description 

661-76153 

Power Supply 

470-2101 

Screw , 2 .9x10mm 

805-0576 

Lower Ground Clip 

805-0564 

Macintosh Chassis 

470-2100 

Screw , 2 . 9 x6mm 

865-0019 

Brightness Knob 
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MACINTOSH EXPLODED ASSEMBLY (Figure 3) 


Item 


Part No. 


Description 


805-0574 

661-76156 

590-0167 

725-0011 


15 

16 
17 


590 

740 

740 

422 

661 

661 

805 

342 

342 

462 

590 

725 

810 

076 


-0184 

-0300 

-0060 

-1007 

-96152 

-96236 

-0577 

-0221 

-0220 

-3100 

-0160 

-0018 

-0373 

-0103 


Shield for Internal Drive 
Micro Disk Assembly, 400K 
3-1/2" Drive Cable Internal 
Insulator Shield (Back of Power 
Supply ) 

Power Supply to Logic Cable 
U.S. Power Supply Fuse, 2.5A 250VAC 
Int'l Power Supply Fuse, 1.6A 250V 
Screw, Tap 4.21x1.41x16 (Main Case) 
128K Main Logic Board 
512K Logic Board 
RFI Shroud 
IC, ROM Low 
IC, ROM Hi 
Screw, M3x.5x6 
CRT Socket Cable 
Mylar Washer 
Front Bezel 
CRT and Yoke Assembly 
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Macintosh Parts List 


FIGURE 4 


MACINTOSH KEYBOARD ASSEMBLY (Figure 4) 


Item Part No. 


Description 


1 

2 

3 

4 

5 

6 

7 

8 


661-96154 

658-7039 

815-0728 

815-0754 

430-1025 

705-0070 

590-0144 

705-0077 


Keyboard with Cable 

Keycap Set 

Cover, Top Keyboard 

Cover, Bottom Keyboard 

Screw. Tap 2.20x6.25 (Keyboard Case) 

Alps Longstem Keyswitch 

Keyboard/Keypad Cable 

Alps Alpha Lock Keyswitch 


NOTE: Keycaps are not available for international keyboards. 

For Macintosh Plus keycap set, see Figure 8, "Macintosh Plus 
Keyboard Assembly". 
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MACINTOSH NUMERIC 

KEYPAD ASSEMBLY (Figure 5) 

Item 

Part No . 

Description 

1 

658-4045 

Keypad Assembly 

2 

865-0011 

Foot 

3 

430-1025 

Screw, Tap 2.2x6.25 


The keyswitch used on the Macintosh Numeric Keypad is the 
same as on the Macintosh Keyboard: Alps Longstem Keyswitch 
(p/n 705-0070). See Appendix A for illustration. 
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MACINTOSH PLUS REAR HOUSING (Figure 6) 

Item Part No. Description 

Rear Housing 

Battery Door 
Agency Approval Label 


1 630-5211 

815-0938 
825-1254 


Macintosh Plus 
with Labels 
Macintosh Plus 
Macintosh Plus 
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MACINTOSH PLUS EXPLODED ASSEMBLY (Figure 7) 

Item Part No. Description 

1 805-0217 Shield for Internal Drive 

(Shipping Fixture) 

661-0305 Drive Mechanism, 800K 

661-0321 Macintosh Plus Logic Board 

805-5047 Macintosh Plus RFI Shroud 

825-1256 Macintosh Plus Logo Plate Label 

810-0379 Macintosh Plus Front Bezel 
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MACINTOSH PLUS KEYBOARD ASSEMBLY ( Figure 8 ) 


Item Part No. 


Description 


661-0322 

815-0936 

815-0937 

658-5186 


Macintosh Plus Keyboard (with cable) 
Cover, Top K/B, Macintosh Plus 
Cover, Bottom K/B, Macintosh Plus 
Macintosh Plus Keycap Set 
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Macintosh and Macintosh Plus 
Technical Procedures 

Appendix 


Contents : 


Keyboard and Keyswitch Identification A.l 

Macintosh and Macintosh Plus - Differences A. 2 


KEYBOARD AND KEYSWITCH IDENTIFICATION 

There is one basic type of keyboard for the Macintosh. This 
keyboard has two types of keyswitches, which may be 
identified using Figure 1 below. 

The procedure to replace a keyswitch is in section 3 of "You 
Oughta Know" . 

NOTE: Macintosh foreign language keyboards use the same 

type of keyswitches as the U.S. Macintosh. 


FIGURE 1 : MACINTOSH KEYBOARD 



KEYSWITCH 


KEYBOARD 


Service Part 


705-0070 
Alps Long Stem 
("Extended") 



705-0077 
Alps Alpha Lock 
("Alternate Action") 


Number of 
Keyboard: 

661-96154 
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FIGURE 2 FIGURE 3 





















MACINTOSH AND MACINTOSH PLUS 


DIFFERENCES 


Memory 

Macintosh 

128 K or 512K bytes RAM 
64K bytes ROM 


Disk Capacity 

Macintosh 

400K bytes per diskette 
single-sided 

Keyboard 

Macintosh 

58 key, software mapped 


Macintosh Plus 
1 Mb RAM 
1 28 K ROM 

256 bytes of user-selectable 
parameter memory 


Macintosh Plus 

800K bytes per diskette 
double-sided 


Macintosh Plus 

78 key, software mapped, 
with built-in numeric 
keypad and direction keys 


Interfaces 

Both Macintosh (Figure 2) and Macintosh Plus (Figure 3) 

The numbers at the left of the list below correspond to the 
locations on both Figure 2 and Figure 3 unless otherwise 
noted . 

#1 Two RS23 2/RS422 Serial Ports 
Macintosh uses DB-9 connectors 
Macintosh Plus uses 8 Pin DIN connectors 
#2 Mouse Interface 
#3 External Disk Interface 
#4 Synchronous serial keyboard bus 

Macintosh Plus Only (Figure 2) 

#5 SCSI (Small Computer Standard Interface) Port: an 
industry-standard interface that provides extremely 
high-speed access to hard disks, tape backup systems, 
and other mass storage devices. 

Internal Connections 

The connector which runs from the Power/Sweep Board to the 
Logic Board has been moved for the Macintosh Plus, as shown 
in Figures 2 and 3, #6. 
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APPLE lie TECHNICAL PROCEDURES 
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Section 0. Apple lie Service Policy 

Logic Board Exchange Program Expanded 0.3 
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Apple lie Symptom Chart 1.4 

Serial Port Timing Problems 1.4.1 

Using the Troubleshooting Flowchart 1.5 

Troubleshooting Flowchart 1.6 

Appendix A - DAP Failure: Power Supply 

Shield Retrofit 1.11 
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No part of this document may be reproduced in any form 
without the written permission of Apple Computer, Inc. 
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Section 3. Take-apart 


Remove the Top Cover of the Computer 3.3 

Remove the Keyboard 3.4 

Remove the Disk Drive 3.4 

Disassemble the Disk Drive 3.5 

Remove the Analog Card 3.5 

The Mechanical Assembly 3.5 

Remove the Bezel, Door, and Spring 3.5 

Assemble the Disk Drive 3.5 

Replace the Bezel, Door, and Spring 3.5 

Replace the Analog Card 3.6 

Replace the Mechanical Assembly 3.7 

The External Disk Drive 3.7 

Remove the Power Supply 3.7 

Remove the Logic Board 3.9 

Remove the Volume Control Knob 3.9 

Replace the Volume Control Knob 3.9 

Remove the Power Switch 3.9.1 

Replace the Power Switch 3.9.1 

Remove the Speaker 3.9.2 

Replace the Speaker 3.9.2 

Replace the Logic Board 3.9.2 

Replace the Power Supply 3.9.2 

Replace the Disk Drive 3.10 

Replace the Keyboard 3.10 

Replace the Top Cover of the Computer 3.11 

Appendix A - lie Keyswitch Replacement 3.13 

Section 4. Apple lie Illustrated Parts List 

lie Illustrated Parts List and Diagrams 4.1 

Disk Drive Illustrated Parts List and Diagrams 4.3 
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Apple lie Exchange Program Expanded 


The Apple lie serial port timing circuitry has caused loss of 
data when serial devices, especially non-Apple modems, are 
used. To remedy the problem, a logic board exchange policy 
was instituted on September 1, 1984. As of January 1, 1985, 
all Apple lie logic boards have been revised to work 
correctly. These new Apple lie logic boards are installed in 
systems with serial numbers D51001 or greater. The serial 
number is located at the back of the Apple lie, under the bar 
code . 

We are now expanding the Exchange Policy to include serial 
printers that exhibit the same type of data loss problem. 
Dealers are authorized to exchange customers' Apple lie logic 
boards if either of the following requirements are met: 

For Modems - 

1) The customer shows proof of purchase of the non-Apple 
modem. 

For Printers - 

2) The problem(s) are duplicated and/or verified with a 
serial printer. 

The exchange will be free of charge to the customer and the 
dealer will be reimbursed for the service hours. 
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Apple lie Technical Procedures 
Section 1 
Troubleshooting 


Contents : 

Introduction 1.3 

Apple lie Symptom Chart 1.4 

Flashing Screen 1.4.1 

Serial Port Timing Problems 1.4.1 

Using the Troubleshooting Flowchart 1.5 

Troubleshooting Flowchart 1.6 

Appendix A - DAP Failure: Power Supply 

Shield Retrofit.... 1.11 
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INTRODUCTION 


These procedures provide guidelines for troubleshooting the 
Apple //c using the Apple //c Diagnostic diskette, the 
Symptom Chart, and Troubleshooting Flowchart. The use of the 
diagnostic is described in Section 2. The Symptom Chart 
describes abnormal responses and their probable causes. The 
Troubleshooting Flowchart is a systematic procedure for 
finding the cause of a problem using the tests on the 
diagnostic diskette. 

Sometimes the diagnostic diskette will report that a module 
is faulty when it is not. In these cases the identified 
module is failing because of a failure in another module. 

The error may be traced to the truly faulty module by using 
the troubleshooting table or flowchart and swapping out the 
modules in the order listed. 

When swapping out modules, remove the suspected faulty module 
and replace it with a spare good module. Power up and run 
the diagnostic. If the problem still occurs, return the 
original module to the //c and try swapping out the next 
module on the list. Repeat the procedure until the problem 
stops occurring. The module you replaced just before the 
problem disappeared was the faulty one. 
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APPLE //c SYMPTOM CHART 



The Apple //c has five replaceable modules (the floor mount, power 
supply, logic board, keyboard, and disk drive). If the //c 
demonstrates a symptom listed below, the numbers to the right 
indicate which modules are probably at fault and the order in 
which to swap them. 


Symptom Floor 

Mount 

Power Logic 

Supply Board 

Keyboard 

Disk 

Drive 

No power 1 

2 3 



No video 

1 



Will not boot 

1 


2 

Random monitor 
display 

1 

2 


Continuous disk 
access 

2 


1 

No disk access 

2 


1 

Mouse port problems 

1 



Applesoft BASIC 
error 

1 



Stuck keys 


1 


Keys fail to remove 
appropriate characters 
from keyboard test on 
//c diagnostic 

2 

1 


Programs run erratically, 
often crash 

2 


1 
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FLASHING SCREEN 

If you encounter a flashing screen or wavy lines on the lie 
monitor, gently crimp (by hand) the metal connector tabs on 
the video cable. 

CAUTION: Do not crimp the black socket end of the video 

cable. This could result in damage to the ferrite bead. 


SERIAL PORT TIMING PROBLEMS 

The Apple lie serial port connector in back of the computer 
is used to connect serial printers such as the Apple 
ImageWriter or Scribe. Also, all modems are connected to the 
serial port. Apple lie serial port timing problems result in 
one or more of the following symptoms when using any serial 
printer or a non-Apple modem : 

a) characters lost (undesirable spaces) 

b) characters incorrectly transmitted 

c) characters overrunning each other 

Should a customer complain about Apple lie serial port timing 
problems, here's what to do: 

1. Connect the serial device (printer or modem) to a known 
good Apple lie with a super serial card. 

2. Try to transmit to the serial device using the Apple lie. 

If the device works with the Apple lie, swap the logic 
board of the Apple lie in question. Refer to Section 0, 
"Apple lie Service Policy" for free exchange information. 

If the device does not work with the Apple lie, the 
device is defective. 
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USING THE TROUBLESHOOTING FLOWCHART 


The Troubleshooting Flowchart is designed to test only the basic 
Apple //c system. Disconnect any peripheral devices and 
troubleshoot them separately according to the procedures explained 
in the appropriate Level I Technical Procedures. 

The flowchart consists of rectangles and diamonds. The rectangles 
contain instructions to be followed. The diamonds contain 
questions which must be answered to determine the path by which to 
leave them. Always follow the flowchart through to the end to 
check the complete system. 

Some of the rectangles contain more than one instruction. For 
example, on the following page in one rectangle you are instructed 
to replace the floor mount, internal power supply, and keyboard. 
The correct procedure would be: 

1. Power-off the computer. 

2. Replace the floor mount with a spare good floor mount. 

3. Exit from that rectangle and return to "A" (the beginning of 
the flowchart). 

4. Start through the flowchart again. 

5. If you end up at the rectangle where you changed the floor 
mount : 

a. Power-off the computer. 

b. Reinstall the original floor mount. 

c. Replace whatever is listed second in the rectangle (in 
this example, the internal power supply) with a known good 
spare. 

d. Exit to "A" as before. 

If the problem is not solved, continue this procedure until all 
the instructions within that rectangle have been completed. If 
the problem was not solved by replacing the first module listed, 
make sure you put back the original first module before replacing 
the second module on the list. 

CAUTION. Always turn off the computer's power before replacing 
any component. 

Never place the monitor directly on top of the //c. 

(Use the //c monitor stand or place the monitor directly 
on the desk top.) 
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Run Continuous 
Loop Tost. 


If Problen still 
exists, contact 
Level 2 


If Problen still 
+ exists, contact 
Level 2 
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TYPE 2 


TYPE 3 
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APPENDIX A - DRIVE ACCEPTANCE PROGRAM FAILURE 
Power Supply Shield Retrofit 


If the Apple //c internal disk drive repeatedly fails Test 4 of 
the Drive Acceptance Program (DAP), it might be because the //c 
power supply is not properly shielded. Refer to the diagrams on 
the opposite page to determine whether your power supply is 
shielded . 

Type 1, with the PC Board totally exposed, is not shielded. Type 
2 is adequately shielded by the metal bracket across the back part 
of the PC Board. Type 3 is shielded by being fully enclosed. 

If you have a Type 1 power supply, use the shield from the power 
supply from your //c spares kit and order a new shield. If Test 4 
continues to fail, the problem could be the disk drive. 


Adding the Power Supply Shield 


1. Remove the cover of the Apple //c. 

2. Remove the power supply. 

3. Turn the power supply so that the soldered side of the circuit 
board is facing up. 

4. Slide the shield (hole side first) over the connector end of 
the power supply. When the shield is in position, you will be 
able to see only the circuit board (and no soldered areas) 
through the holes. 

5. Replace the power supply. 


After you put the shield on the customer's power supply, rerun the 
DAP to see if the problem has been fixed. If the problem has been 
fixed, replace the cover of the Apple //c. 

If the problem has not been fixed, swap the disk drive. Rerun the 
DAP to verify that the problem has been fixed. 

If the problem remains, replace the customer's power supply 
(without the shield) and disk drive, and send the unit to Apple. 
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Apple //c Technical Procedures 
Section 2 
Diagnostics 


Contents: 

Introduction 2.2 

Apple //c Diagnostic Diskette 2.2 

Booting the Diagnostic 2.3 

Diagnostic Tests 2.4 

RAM and Logic Tests 2.4 

Speaker Test 2.5 

Video Test 2.5 

Disk Drive Test 2.9 

Keyboard Test 2.10 

Menu 2.11 

Mouse/Paddle Tests 2.11 

Icon Glossary 2.13 


For this procedure you will need: 

Apple //c Diagnostic diskette (P/N 077-8125)- 
Serial loopback plug (P/N 077-8148) 
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INTRODUCTION 



This procedure will explain how to use the Apple //c 
Diagnostic diskette. The Apple //c Diagnostic diskette tests 
each module in the //c system, including the //c computer, 
the built-in disk drive, the monitor and the mouse. This 
diagnostic is designed to run on the Apple //c and not on 
other products in the Apple // family. 


Whenever a customer brings in a malfunctioning //c , run the 
complete set of tests on the //c diagnostic, as explained 
below. 


APPLE //C DIAGNOSTIC DISKETTE 

Before using the Diagnostic Diskette, make a backup (by using 
the program "CopyA" on the DOS 3.3 Master). Make sure the 
backup diskette is not write-protected before booting. 

When you boot the diagnostic it automatically begins to run 
the computer through the tests. If all the modules pass 
their tests, a menu screen is presented. From the menu 
individual tests can be chosen to run again separately. 

(This is important where intermittent errors are suspected.) 
The mouse/paddle test is available only as a menu item 
selection . 

The //c Diagnostic contains few words, because it displays 
icons (or pictures) that tell you what to do. These icons 
are explained in this procedure. A glossary of the icons are 
at the end of this procedure. 

When you detect that the system has failed a test, press 
<ESC>. The test program will stop and an error icon with an 
error code number will be displayed. (If you press <ESC> 
during a test, an error icon will appear, so only press <ESC> 
when directed tc do so.) Swap out the suspected faulty 
module and run the diagnostic again to verify that the 
suspect module was indeed the one at fault. If the 
diagnostic still displays the same error, replace the 
original module and swap out the next most likely cause of 
the problem. (Refer to the Symptom Table in Section 1, 
Troubleshooting.) When returning a faulty module to Apple, 
make note of the error code on the SRO form. 
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BOOTING THE DIAGNOSTIC 


If you have any trouble setting up the system, read the Apple 
//c Installation Guide. 

1. Attach the serial loopback cable from serial ports 1 and 

2. (It is the cable with a round five pin connector on 
each side . ) 

2. Attach the floor mount power supply to the //c and an 
electrical outlet. 

3. Attach the monitor to the //c. Turn on the monitor. 

4. To boot from the internal drive: 


a. Insert the diagnostic diskette in the internal drive 
and close the door. (To open the disk drive door, 
press in and up, toward the computer, on the door.) 

b. Power on the //c. 

To boot from the external drive: 


a. Insert the diskette in the external drive. 

b. Power on the system. 

c. Press <Control> and <Reset> simultaneously. Type 
"PR #7" and press <RETURN>. 


The computer will automatically begin running the diagnostic 
tests. Most of the tests require discrimination and input 
from the user. If the test results match the descriptions 
which follow, press the <SPACEBAR> to pass the test and 
continue on with other tests. If the tests results DO NOT 
match the descriptions which follow, press the <ESC> key to 
fail that particular test. If you receive an icon with an 
"X" through it, the test has failed and the diagnostic does 
not run any more tests. 

NOTE: If you need to reboot, power off, wait 10 seconds, and 

then reboot. Do not press open Apple Reset to reboot. 
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DIAGNOSTIC TESTS IN ORDER OF PRESENTATION 


NOTE: When returning a faulty module to Apple, please record 
the error code on the SRO form. 


RAM and Logic Tests 


If you receive a blank screen with a three digit code number 
on it, replace the logic board. 

The diagnostic automatically runs a RAM test and a logic 
board test, which includes a test of the ROM, MMU (Memory 
Management Unit), IOU (Input/Output Unit), and serial ports. 
These tests last approximately one minute. During that time 
the screen display is flashing. 

After part of the Logic Board test, a language menu screen 
will be displayed. Select the number of the appropriate 
country or language. The screen that follows is a reminder 
concerning the input expected from the user. 



If you receive this icon, 
check the serial loopback 
cable and make sure it is 
securely attached to the 
serial ports. Press 
<SPACEBAR> to continue. 



If this icon is displayed, 
replace the logic board. 
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At the conclusion of the Logic Board test you will hear a 
series of clicks. This is normal. 


Speaker Test 

Causes the speaker and associated logic to produce a rising 
series of tones. Adjust the volume control (left side under 
the <CONTROL> key) to verify that it changes the volume. 

Pass The speaker icon is 
displayed, tones are played, 
and the volume control 
works. Press <SPACEBAR> to 
continue . 

Fail The icon is displayed 
but there are no tones. If 
you do not hear any tones, 
or if they are faint, adjust 
the speaker knob to the 
desired volume. If you 
still do not hear the tones, 
press <Esc> . 



Video Tests 


If any of the video tests fail, the problem is probably in 
the logic board. Otherwise, the problem may be in your 
monitor. Look carefully at each pattern displayed on the 
video screen before entering a pass or fail . 

Character Generator 


* If testing an Apple lie computer other than a U.S. model, 
depress the Keyboard switch for this test. Press it again 
after the completion of the Character Generator test. 


* If using a ColorMonitor lie or lie, press its White Only 
switch for this test. Press again after test completion. 


0123456739 ) ! -_=+'* 

ABCDEFGHI JKLMNOPQRSTUVWXYZ 
abcdefghijklninopqrstuvuxyz 
CK>; >/? 

abcdefghijklnnopqrstu'v'uixyz 
ABCDEFGHI JKLMNGPQRSTUVWXYZ 
3123456739 )! 

CDO ; >/? 


Pass If the screen display 
looks like that on the left 
with no blinking characters 
press <SPACEBAR> to enter a 
pass . 


Fail Blinking characters. 
Press <Esc> to enter a fail 
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If 


80/40 Column Test Tests both the 80 
the 80/40 column switch is down, the 
displayed. If the switch is up, the 
displayed. Toggle between the two se 


and 40 column modes. 
40 column screen is 
80 column screen is 
ttings . 


24680246802468024680 24680246802468024(680 
2468024680246802468024680246802468024680 
2468024680246802468024680246802468024680 
2468024680246802468024680246802468024680 
2468024680246802468024680246802468024680 
2468024680246802468024680246802468024680 
2468024680246802468024680246802468024680 


Pass If 80 or 40 columns 
are displayed as selected, 
press <SPACEBAR> to enter a 
pass . 

Fail 80 or 40 columns are 
not displayed. There can be 
random characters on the 
screen, a couple of columns 
missing etc. Press <Esc> to 
enter a fail. 


2468024680246802468024680246802468024680 

2468024680246802468024680246802468024680 


40 Column 
(Switch down) 


1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 1234567890 ' 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 

80 Column 
( Swi tch up ) 


Apple lie Diagnostics 


rev 


Jun 8 4 


page 


2 .6 


Color Test 



Pass On a color monitor the 
full color spectrum is 
displayed. If you have a 
monochrome screen, various 
shades of the foreground 
color will be displayed. 
Press <SPACEBAR> . 

Fail If the proper colors 
are not displayed, press 
<Esc> to enter a fail . 

NOTE: The numbers shown at 
left are not displayed. 


0 

Black 

8 

Brown 

1 

Magenta (slightly bluish red) 

9 

Orange 

2 

Dark Blue 

10 

Gray 

3 

Purple (light purple, lavender) 

11 

Pink 

4 

Dark Green 

12 

Green 

5 

Gray 

13 

Yellow 

6 

Medium Blue 

14 

Aqua 

7 

Light Blue 

15 

White 


Low Resolution Graphics Test 

The Low Resolution ("Lores") Graphics Test alternates between 
two identical graphic pages. The only difference between the 
two pages should be the number displayed on the bottom half 
of the screen. The figure below is an approximation of the 
screen display. 



Pass The graphic on the top 
half of the screen remains 
constant regardless of 
whether a 1 or 2 is 
displayed on the bottom half 
of the screen. Press 
<SPACEBAR> to enter a pass . 

Fail Any difference between 
the two pages, other than 
the 1 and 2 displayed on the 
bottom half, indicates a 
failure in RAM or in the 
display mechanism of the low 
resolution graphics. Press 
<Esc> to enter a fail. 
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High Resolution Graphics Test 


The High Resolution ("Hires") Graphics Test displays a grid 
pattern on the video screen while alternating between pages 1 
and 2 . 



Pass You should see a grid 
pattern with the numbers 1 
and 2 alternating. The 
screen remains constant, 
regardless of whether a 1 or 
2 is displayed in the upper 
left corner of the screen. 
Press <SPACEBAR> to enter a 
pass . 

Fail Any difference between 
the two pages, other than 
the 1 and 2 displayed in the 
upper left corner, indicates 
a failure in RAM or the 
display mechanism of the 
high resolution graphics. 
Press <Esc> to enter a fail. 


Double High Resolution Graphics Test 

The Double High Resolution Graphics Test displays a grid 
pattern with double vertical lines. The figure below is an 
approximation of the screen display. 



Pass The grid looks like 
that on the left. Press 
< SPACEBAR> to enter a pass . 

Fail The grid is different 
from the one on the left. 
Press <Esc> to enter a fail. 


Apple //c Diagnostics 


rev 


Jun 84 


page 2.8 



Whole Screen Off Test 


The Whole Screen Off Test simply turns the entire screen 
completely off. 



Pass There should be 
nothing displayed at any 
point on the screen. Press 
the <SPACEBAR> to enter a 
pass . 

Fail Presence of anything 
displayed on the screen. 
Press <Esc> to enter a fail. 


Whole Screen On Test 


The Whole Screen On Test turns all dots or pixels on. 

Pass The entire screen 
should be completely filled 
in as shown in the example 
on the left. Press the 
<SPACEBAR> to enter a pass . 

Fail Any part of the screen 
is off. Press <Esc> to 
enter a fail. 
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Drive Test 


The Disk Drive Test performs a complete test of the disk 
drive (seek, disk speed, format, write, read, and write- 
protect). The external drive can be tested by selecting an 
option from the menu screen or by booting using the external 
drive . 

If the disk speed is properly calibrated, the diagnostic will 
automatically continue with the rest of the drive tests. 


1. If the disk speed is 
improperly calibrated the 
screen display will look 
similar to the drawing to 
the left. The screen shows a 
scale with a zero at the 
center point and a line on 
either side of the zero 
indicating the acceptable 
range. The arrow indicates 
the actual speed of the 
drive. The acceptable range 
is between + 26 and - 26. 

To adjust the disk speed , insert a jeweler's flatblade 
screwdriver into the hole in the bottom of the computer 
(under the disk drive), locate the speed control 
potentiometer, and rotate it back and forth. The disk drive 
is properly calibrated when the arrow is within the lines 
bracketing the zero marker. This indicates a speed between + 
26 and - 26. Press <SPACEBAR> to continue. 

If the disk speed is erratic or cannot be adjusted within 
range, press <Esc> to enter a fail for this test. 


(Skip to step "2".) 



0 


]_ 

f 



2. If you see this icon 
with a flashing question 
mark above it, check to make 
sure the diskette is not 
write-protected. Then 
reinsert it and press 
<SPACEBAR> to continue. 



3. When you see this icon, 
remove the diskette from the 
drive. 
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4. When you see this icon 
insert the diskette and 
close the drive door. 



Pail If the icon does not change after you remove the 
diskette the test has failed. A failure is also indicated by 
a disk drive icon with an "X" through it. Press <Esc> to 
enter a fail. 


Keyboard Test 

Before running this test make sure that: 

1. The Dvorak keyswitch is in the up position on a U.S. 
version. (See the diagram below for the location of the 
Dvorak keyswitch.) 

2. The Caps Lock key is in the up position. 

NOTE: The test will not run correctly if either of these 

keys is depressed. 

You will see one line of the keyboard and one modifier key 
(either the <Control>, <Shift>, or <Caps Lock> keys) . Hold 
down the modifier key while pressing each of the keys 
displayed. When the first line has disappeared, the next 
line will appear. Continue until all lines have disappeared. 
No modifier key is displayed with the last line, so just 
press the keys. 

You will hear a beep if a key is pressed more than once, if 
the incorrect key is pressed, or if the incorrect combination 
of keys is pressed. 

Fail If the keycap label appears in inverse video or does 
not disappear when a key is pressed, a failure has occurred. 
(<ESC> is not used to enter a fail for this test.) 
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MENU SCREEN 



A menu of all the available tests is displayed after the 
above tests have been run. You can select a test with either 
the keyboard or the mouse. If the system passes the test, 
the diagnostic returns to the menu. See the last page of 
these procedures for a glossary of the menu icons. 

After RAM and Logic Test is selected from the menu, you can 
then choose whether to run the test once or continuously. 

Run the test continuously for intermittent problems. To stop 
a continuous test, power off or press <Esc> and wait until 
the test stops. 




Mouse/Paddle Tests 

The Mouse and Paddle Tests must be selected from the menu. 

To run the Mouse Test 

1. Plug in the mouse before powering up. 

2. Select the Mouse/Paddle Test by moving the mouse arrow 
and selecting the mouse/paddle icon or by typing "5". 

Select the Mouse Test by moving the mouse arrow and 
selecting the mouse icon or by typing "1". 

3. Move the cursor so that the crosshairs are centered 
inside the two boxes and press the mouse button. If you 
are off by more than one pixel (dot on the video 
screen), the test will fail. You will repeat this 
procedure for each of the five boxes that appear in 
succession at different places on the screen. 
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NOTE: Press the <SPACEBAR> to return to the menu 
screen . 

Pass The menu is displayed. 

Fail The mouse/paddle icon with an "X” through it is 
displayed. Make sure you rerun the test with a known-good 
mouse to verify that the logic board is not at fault. 

To run the Paddle Test 

1. Plug in the paddles before powering up. 

2. Select the Mouse/Paddle Test from the menu screen by 
typing ''5" to select the mouse/paddle icon. 

Select the Paddle Test by typing ”2". 



3. There is an arrow under each of the scales. When you 
rotate the paddle knob the arrow will move across the 
screen. Move each paddle to the furthest right and left 
positions. If the paddle is working correctly, the test 
will proceed to the button test. (Press <Esc> to enter 
a fail if the paddle is not working correctly.) 

4. Press the button on each paddle. The arrows will 
disappear if the buttons are working. (If the buttons 
are not working, press <Esc>.) Make sure you have a 
"good" set of paddles to verify that the logic board is 
not at fault. 

NOTE: Pressing the <SPACEBAR> will enter a pass for 

each portion of the paddle test. If you want to return 
to the menu screen quickly, just press <SPACEBAR> 
repeatedly until the menu appears. 
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Disk Speed Adjustment 
External Drive 










Apple //c Technical Procedures 
Section 3 
Take-apart 

Contents: 

Remove the Top Cover of the Computer 3.3 

Remove the Keyboard 3.4 

Remove the Disk Drive 3.4 

Disassemble the Disk Drive 3.5 

Remove the Analog Card 3.5 

The Mechanical Assembly 3.5 

Remove the Bezel, Door, and Spring 3.5 

Assemble the Disk Drive 3.5 

Replace the Bezel, Door, and Spring 3.5 

Replace the Analog Card 3.6 

Replace the Mechanical Assembly 3.7 

The External Disk Drive 3.7 

Remove the Power Supply 3.7 

Remove the Logic Board 3.9 

Remove the Volume Control Knob 3.9 

Replace the Volume Control Knob 3.9 

Remove the Power Switch 3.9.1 

Replace the Power Switch 3.9.1 

Remove the Speaker 3.9.2 

Replace the Speaker 3.9.2 

Replace the Logic Board 3.9.2 

Replace the Power Supply 3.9.2 

Replace the Disk Drive 3.10 

Replace the Keyboard 3.10 

Replace the Top Cover of the Computer 3.11 

Appendix A: //c Keyswitch Replacement 

Removing a Keyswitch 3.13 

Installing a Keyswitch 3.14 

Go through these procedures in the order presented before you 
work on a //c. 

If you are using these procedures for reference purposes, use 
the Table of Contents to find the removal and replacement 
procedures you need. Underlined steps refer to procedures 
described earlier (in the "remove" section) or later (in the 
"replace" section). 

NOTE: Disconnect the power cord before disassembling the 

computer . 
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Remove the Top Cover of the Computer 


The //c cover has two parts: the top cover (shown in Figure 
1A) and the back panel (shown in Figure 1C: it is the lower 
portion of the back, with holes for connectors). You must 
remove the back panel before you remove the top cover. The 
back panel is held on by nine plastic snaps: two at the 
sides, two on the bottom edge, and five on the top edge. For 
the positions of the snaps, see Figure 1C, #2. Figure IB 
shows how the snaps hook onto the case. Follow the 
directions below to carefully remove the back panel. NOTE: 
Don't worry about breaking the panel: it is flexible. If one 
or two of the snaps break off, the panel is still usable. 

1. Turn off the power and disconnect the cables from the 
back of the computer. 

2. Push the handle into carrying position, as in Figure 1A. 

3. Remove the back panel as follows: 

a) Hold the //c on your lap with the keyboard toward 
you . 

b) Grasp the back of the //c so that your thumbs meet on 
the top center of the back panel, just above the 
video connector (see Figure 1A, large arrow). 

c) Push down and out with your thumbs while gripping the 
bottom of the case with your fingers, so that the 
back panel flexes and the three central snaps come 
free. (See Figures 1A and IB, #1.) 

NOTE: The first time a //c is opened, this will be 

VERY HARD; after that it's fairly easy. If you have 
trouble with this, go on to step d. 

d) If necessary, use a small (jeweler's) flatblade 
screwdriver to CAREFULLY free the sides of the back 
panel at the two locations in Figure 1C, #3. 

e) Pull the back panel off the case entirely. (Don't 
worry: it will flex and not break.) 

4. Turn the case upside down. 

5. If you are replacing the disk drive, logic board, or 
speaker (or doing these procedures for practice), remove 
all the screws. 

If you are replacing the keyboard or power supply, 
remove only the cover screws (Figure ID, #4). 
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6. Hold the case together and turn it right side up with 
the keyboard toward you. 

7. Make sure the handle is in carrying position. 

8. Lift up the rear of the top cover, left corner first 
(where the Apple logo is), and take the cover off. 

NOTE: There is a snap at the front center of the top 

cover and one on each side of the disk drive door. You 
will feel resistance from them, but don't worry: just 
pull the cover off. 

9. Remove the handle and lay it aside. 


Remove the Keyboard 

1. Remove the top cover of the computer. 

2. Lift the front of the keyboard up and forward, rest the 
keyboard upside down on the disk drive, and remove the 
connecting cable from the logic board. 

NOTE: If you are going through these procedures for the 

first time, you may want to examine the keyswitch 
removal procedure by referring to Appendix A at this 
point . 


Remove the Disk Drive 

1. Remove the top cover, including the four disk drive 
screws, and put the //c on a table. 

2. Lift the disk drive up and back. Place it upside down 
on the table behind the base of the computer. 

3. Remove the disk drive connector from the logic board. 
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Disassemble the Disk Drive 
Remove the analog card 


1. Remove the cable from the disk drive. 

2. Remove the four screws, two from either side of the 
shield . 

3. Pull up on the shield to remove it from the drive. 

4. Disconnect the connectors J2 and J3 from the analog card 
and carefully pull the excess wire (coming from smaller 
connector) out from under the test pin (TP 8). 

5. Remove the Phillips screw that mounts the analog card to 
the chassis. 

6. Tilt the rear edge of the analog card slightly up, and 
slide the card away from the disk drive. 

The mechanical assembly 

Once the shield and analog card have been removed from the 

disk drive, all that is left is the mechanical assembly. 

Remove the bezel, door, and spring 

7. Remove the four screws that attach the bezel to the 
drive (two screws on each side). 

8. Open the disk drive door by pushing it inward. As you 
pull the bezel from the disk drive, hold on to the 
spring. It is not firmly attached and may fall out. 

9. To remove the door, push it backwards out of the bezel. 

10. Remove the spring. 


Assemble the Disk Drive 

Replace the bezel, door, and spring 

1. Put the door in the bezel. (See Figure 2, detail A.) 

2. Hold the door and bezel together. Slide the projecting 
part of the door partway into the grooves of the hub 
frame (Figure 2, detail B). 

3. As you fit the bezel onto the disk drive: 


Apple //c Take-apart 


rev. Jan 85 


page 3.5 


a) push down the hub frame so that its aluminum arms 
(Figure 2, #4) fit under the top edge of the bezel. 

b) If the analog card is present, make sure that it is 
held in place under the two tiny posts on the inside 
of the bezel. 

4. Install the spring. It helps to guide the spring with 
one finger under the disk drive door. 

5. Close the disk drive door and put the bezel into place. 

6. Replace the screws that attach the bezel to the disk 
drive . 

Replace the analog card 


7. Slide the front edge of the card under the two plastic 
posts located on the inside of the bezel. Lay the card 
on the chassis so that the alignment tab (Figure 2a, #1) 
protrudes through the hole. 

8. Replace the Phillips mounting screw. 

9. Look at the head connector (Figure 2a, #2) that attaches 
to J3 and note that only four wires are connected to the 
five pin connector. Connect the head connector to the 
header J5 , making sure that each wire makes contact with 
a pin on the header. 

10. Carefully bend the test pin TP9 (Figure 2a, #3) over the 
heat shrink tubing that insulates the excess header 
wire . 

11. Connect the motor connector to header J2 (Figure la, #4) 
so that the number 10 is on the inside as shown in 
Figure 2a, #4. 

12. Replace the shield and corresponding screws. 

13. Replace the disk drive cable. 


FIGURE 2a 
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Replace the mechanical assembly 

The mechanical assembly consists of the disk drive minus the 
analog card and the shield. If you are installing a new 
mechanical assembly follow the steps below. 


1. Replace the analog card and shield on the new mechanical 
assembly . 

2. Replace the drive in the //c (if internal) or see the 
instructions below for an external drive. 


3. Use the Drive Acceptance Program (DAP) to verify that 
the disk drive is working properly. 



The External Disk Drive 


The external drive is identical to the internal drive except 
tor the outside case and connecting cable. 

To remove the drive 


1. Remove all the screws from the bottom of the case. 

2. Disconnect the LED cable from the analog card. 

3. Remove the drive from the case. 

4. Remove the connecting cable. Follow the removal 
procedures for the internal drive from here. 

To replace the drive 

5. Replace the connecting cable. Be sure to attach the 
ground to the case. 

6. Place the drive in the case. Replace the LED cable and 
all the screws. 


Remove the Power Supply 


MAKE SURE THAT THE POWER CORD HAS BEEN DISCONNECTED. 

1 . Remove the top cover of the computer. 

2. Remove the two screws that mount the power supply to the 
logic board. 


□ 


3. Tip the back of the power supply up a little and pull 
the power supply from the connector. 


Apple //c Take-apart 


rev. Jan 85 


page 3.7 


□ 















Remove the Logic Board 

NOTE: Make sure the power cord has been disconnected before 

removing any unit. 

1 . Remove the top cover of the computer. 

2 . Remove the keyboard. 

3 . Remove the disk drive. 

4 . Remove the power supply. 

5. Disconnect the speaker cable. 

6. Remove the nine screws that attach the logic board to 
the case. (See Figure 3, #1.) Count to make sure you 
have all nine. 

7. Remove the two wire-mesh toroids (Figure 3, #2). 

8. Carefully remove the logic board by lifting it off its 
posts (Figure 3, #3) and then pulling it out to the 
right. Be careful of the small post at the front, near 
the headphone connector (Figure 3, #4). 


Remove the Volume Control Knob 

IF YOU ARE NOT FAMILIAR WITH BASIC SOLDERING SKILLS, DO NOT 
ATTEMPT THIS PROCEDURE! 

1 . Remove the logic board. 

2. Locate the volume control knob (Figure 3, #5) on the 
logic board. Turn the logic board over and carefully 
desolder the three volume control leads. 

3. Turn the logic board back over (component side up) and 
remove the volume control switch. 

4. Carefully inspect the board for any broken traces or 
solder bridges near the area of the volume control knob. 


Replace the the Volume Control Knob 

1. Insert the three leads of the volume control knob into 
their respective fit-throughs (holes) on the logic 
board . 
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2. Hold the knob in place as you turn the board over. 

Position the logic board so that the interface 
connectors and the two capacitors (near the ON/OFF 
switch) hang over the edge of the desk. Allow the 
volume control knob to rest against the desktop. 

3. Solder the three volume control leads to the logic 
board . 


Remove the Power Switch 

IF YOU ARE NOT FAMILIAR WITH BASIC SOLDERING SKILLS, DO NOT 
ATTEMPT THE FOLLOWING PROCEDURE! 

1 . Remove the logic board. 

2. Orient the logic board so that the row of interface 
connectors are facing away from you. 

3. Locate the power switch at the upper left corner of the 
board . 

4. Turn the logic board over and desolder the five power 
switch leads. 

5. Turn the board back over (component side up) and remove 
the switch. If the switch offers too much resistance, 
gently rock it back and forth until it is loose enough 
to be easily removed. 


Replace the Power Switch 

1. Insert the five leads of the switch into the fit- 
throughs (holes) on the logic board. 

2. Hold the switch against the logic board so that the body 
of the switch remains flush against the board. Turn the 
board over. 

3. Touch the tip of the soldering iron to a piece of solder 
to gather a small ball of solder on the tip. 

Immediately touch the tip of the iron to one of the five 
power switch leads and hold it there until the solder 
begins to flow over the lead and the pad. 

4. Solder all power switch leads to the logic board. 

5. Check to see that there are no cold solder joints, and 
that the body of the switch is flush against the logic 
board. 
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Remove the Speaker 


With the logic board removed, insert a small screwdriver 
under the rear lip of the speaker and pop it out of its 
plastic retaining clips. 

Replace the Speaker 

1. With the logic board removed , place the speaker so that 
the wires are toward the bottom of the //c case and the 
top lip is under the top plastic clip on the case. 

2. Press on the bottom lip until it pops under the two 
lower clips. 


Replace the Logic Board 

1. Make sure the logic board shield is in place in the 
bottom of the case. 

2. Slide the logic board into place, left side first, 
making sure that the headphone connector (Figure 3, #4) 
is properly seated and that the board is seated on all 
posts . 

3. Connect the speaker cable. 

4. Replace the two wire-mesh toroids on their posts. 

(IMPORTANT: The toroids must be on the correct posts to 

ground the disk drive. See Figure 3, #2, page 3.8.) 

5. Install the nine screws that attach the logic board to 
the case. Start all nine screws before tightening them 
down. 


Replace the Power Supply 

IMPORTANT: A few early //c power supplies should be retro- 
fitted with a shield to prevent disk drive problems. Most //c 
power supplies need NOT be retrofitted, particularly one type 
of shielded supply which may appear to be unshielded. For 
identification, see Troubleshooting Appendix A. 

1. Slide the power supply connector into place. 

2. Replace the screws that mount the power supply to the 
logic board. 

3. If all the modules are in place, replace the top cover 
of the computer. 
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Replace the Disk Drive 


1. Attach the disk drive connector to the logic board. 

2. Place the disk drive in the case. Line up the disk 
drive door with the cut-out in the case. 

3. If all the modules are in place, replace the top cover 
of the computer. 


Replace the Keyboard 


1. Connect the cable from the keyboard to the Apple //c . 

2. If there is not a ground clip attached to the disk drive 
chassis as shown in figure 3a, follow steps a and b 
below. If the ground clip is present, go to step 3. 

a) Remove the screw from the left-most side (when facing 
the front of the Apple //c) of the internal disk 
drive . 

b) Position the ground clip over the screwhole and 
replace the screw to secure it to the disk drive 
chassis. Slide the top of the clip into the slot as 
shown in Figure 3a. 

3. Slide the back edge of the keyboard into the slots in 
the side of the disk drive shield. 

4. Make sure the keyboard is seated inside the plastic 
guides that surround it. 

5. If all the modules are in place, replace the top cover 
of the computer. 


FIGURE 3 .a 
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Replace the Top Cover of the Computer 


1. If the handle is not already in place, snap it into the 
grooves in the back of the computer. 

2. Make sure the keyboard is properly seated in the grooves 
in the side of the disk drive shield, and within the 
plastic guides that surround it. 

3. Fit the top cover onto the base. Make sure it snaps 
into place at the two back corners, on either side of 
the disk drive door, and at the center of the front 
edge. If the back panel is attached to the top, make 
sure all connectors fit through their respective slots 
(in back) properly. 

4. Turn the computer over and replace the screws as 
follows : 

The large-head flat-nose screws attach the disk drive to 
the case (Figure 4, #1). 

The large-head pointy-nose screws attach the handle 
(Figure 4 , #2) . 

The small-head screws hold the case together (Figure 4, 
#3). 

5. Snap the back panel into place if it is not already 
attached to the top. 


FIGURE 4 
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APPENDIX A: //c Keyswitch Replacement 
Removing a Keyswitch 


Tools Needed: Medium Phillips screwdriver 

Small (jeweler's) flatblade screwdriver 

Soldering iron 

Solder sucker 

Needlenose pliers 

X-acto knife 


NOTE: On the keyboards in some early systems, keycaps are 
bonded to their keyswitch. You may not be able to repair 
individual keyswitches on those keyboards. Send them back to 
Apple for repair. 

Some newer Apple //c's have ALPS keyboards, which are 
slightly different from other //c keyboards. Steps where 
these differences matter are marked with an asterisk (*). 


1 • Remove the keyboard from the //c. 

2. Using Figure Al, locate the number of the keyswitch to 
be replaced. If the keyswitch solder pads are covered 
by the stabilizer bar (on the underside), remove the bar 
by squeezing the plastic prong (between the circuit 
board and the stabilizer bar at each end) with 
needlenose pliers. 

3. Remove the keycap by gently lifting up with a 
screwdriver on one of the four sides. 

*4. Remove as many of the surrounding keycaps as necessary 
until the plastic overlay can be peeled back from the 
edge far enough for the selected keyswitch to be removed 
without damaging the plastic. 

* There is no plastic overlay on the ALPS keyboard. 

*5. Turn the keyboard over and locate the number of the 

keyswitch to be replaced. There are four connections 
for the keyswitch, two to the lower left of the number 
and two to the upper right of the number. 

* There are two connections for each ALPS keyswitch. 
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. Apply fresh solder to each of the four keyswitch 
connections to be desoldered. This transfers heat 
through the connection faster, making it easier to 
desolder. 

7. Desolder the keyswitch contacts. If any solder is left, 
use needlenose pliers and gently wiggle the keyswitch 
pins until the keyswitch can be easily removed. 

*8. Peel the plastic overlay back and remove the keyswitch. 

* There is no plastic overlay on the ALPS keyboard. 


Installing a Keyswitch 

*1. Look at the bottom of the keyswitch and notice the 
plastic leg on one corner. 

* There is no plastic leg on the ALPS keyboard. 

NOTE: There is only one way for the keyswitch to fit 

flush against the circuit board. 

*2. Peel back the plastic overlay and position the pins and 
plastic leg of the keyswitch into their holes. Pop the 
keyswitch into position. 

* There is no plastic overlay on the ALPS keyboard. 

3. Turn the board over and check that the plastic leg is in 
its hole. Otherwise, the key will not fit flat nor work 
properly. 

4. Lay the plastic cover back into position and replace the 
keycaps . 

5. Solder the pins into place. 

CAUTION: While heating both surfaces with the soldering 
iron, hold the solder against the point where the pin 
and the pad touch. The heat from the pin and the pad, 
not the soldering iron, should melt the solder. 

6. Check the joint to be sure that the solder is built up 
in a little shiny cone around the pin. If the joint is 
not filled, apply more solder. 

7. If the stabilizer bar was removed, replace it by 
inserting the plastic prong in the middle hole on each 
side of the board. 


page 
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Replace the Top Cover of the Computer 


1. Remove the back panel from the top cover. (Push on the 
small white snaps to free the panel.) 

2. If the handle is not already in place, snap it into the 
grooves in the back of the computer. 

3. Slide the back of the keyboard into the grooves in the 
side of the disk drive shield, and make sure the 
keyboard is seated within the plastic guides that 
surround it. 

4. Fit the top cover onto the base. Make sure it snaps 
into place at the two back corners, on either side of 
the disk drive door, and at the center of the front 
edge . 

5. Turn the computer over and replace the screws. 

The large-head flat-nose screws attach the disk drive to 
the case (Figure 5, #1). 

The large-head pointy-nose screws attach the handle 
( Figure 5 , #2 ) . 

The small-head screws hold the case together (Figure 5, 
#3). 

6. Snap the back panel into place. 



d> 

Figure 5 
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Apple lie Technical Procedures 
Section 4 

Illustrated Parts List 


The figures and lists below include all piece parts that can 
be purchased separately from Apple for the Apple lie, along 
with their part numbers. These are the only parts available 
from Apple. Refer to your Apple Service Programs manual for 
prices . 


Contents : 


Apple lie Finished Goods Assembly 4.3 

Apple lie External Disk Drive 4.5 
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APPLE lie - FINISHED GOODS ASSEMBLY (Figure 1) 


Item 

Part No. 

Description 

1 

875-0049 

Grounding Washer 

2 

430-1019 

Tap Screw 4-24 x .250 

3 

815-0813 

Back Panel 

4 

865-0030 

Handle 

5 

725-0014 

Bottom Shield Insulator 

6 

612-5002 

Bottom Case 

7 

865-0021 

Foot 

8 

430-1020 

Tap Screw 4-24 x .750 

9 

400-1612 

Screw 6-32 x 3/4 

10 

430-1020 

Tap Screw 4-24 x .750 

11 

600-0349 

Speaker 

12 

658-7055 

Keycap Set 

13 

661-0294 

Apple lie Keyboard, Alps 


661-91181 

Apple lie Keyboard 

14 

661-91177 

Apple lie Logic Board 

15 

661-71182 

Apple lie Power Supply (Internal) 

16 

705-0041 

On-Off Switch 

17 

825-0907 

Logo 

18 

835-0174 

U Type Nut 

19 

612-5003 

Top Case 

20 

590-0181 

Internal Disk Drive Cable 

21 

665-0264 

Apple lie Drive Mechanical Assembly 

22 

870-0023 

Spring, Disk Door (Latch) 

23 

815-0811 

Disk Drive Door (Latch) 

24 

815-0810 

Disk Drive Bezel 

25 

970-0473 

Screw, Disk Drive Bezel 

26 

400-1604 

Screw, Disk Drive Shield 

27 

699-0242 

RF Modulator Switch Box 

28 

699-0228 

RF Modulator Cable 

29 

699-0220 

RF Modulator 

30 

612-5004 

Assembly, Power Supply RFI Shield 

31 

109-0640 

Volume Control Knob 

32 

699-0225 

AC Power Pack (llOv) 

33 

612-5009 

Top Case with Back Panel 

34 

805-0877 

Ground Clip 

35 

699-8001 

Rubber Coated Mouseball 

36 

815-0409 

Mouseball Retainer 

37 

705-0040 

Key Switch, Low Profile 

38 

705-0102 

Key Switch Alternate 

39 

665-0265 

Apple lie Drive Analog Board 


Apple lie Parts List 
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in m m id 


APPLE lie EXTERNAL DISK DRIVE (Figure 2) 


Item 

1 


Part No. 


Description 


661-0265 

Apple 

590-0221 

Disk I 

815-0811 

Latch , 

815-0810 

Yoke , 

870-0023 

Spring 

661-0264 

Apple 

590-0212 

Disk I 


lie Analog Board 
Ic LED Cable 
Disk Drive Apple lie 
Disk Drive Apple lie 

lie Drive Mechanism 
Ic Cable 


Apple lie Parts List 
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'/c A2M4015 


K //c A2M2002 

60" 


'SHIELDED) 


>LLER S //c A2M2001 

6B " ■ " J c I 


•WELDED) . 


23 OR MODEM 1200 //C A2P4024 

MOOEM INTERFACE CABLE 68“ 


PIN 

WVE 

1 

GftlESm 

2 

*5V 

3 

OC 

4 

XDIR 

5 

POL0/H1WE 

6 

NC 

7 

GA1ESU0 

8 

POLl/YDIR 

9 

WOVE 


(PIN OUT 1-6 2-9 J-J 4-5 5-2 CASE SWELD-8 NC-1 
IC-4 NC-7 t SHIELDED) 


J10DU^0^C0AW^0Hr^^46^. 

(SHIELDED) 


APPLE //c A2S4000 

EXTERNAL CABLING AND SIGNAL DIAGRAM 



PIN 

NfflE ! 

1 

DTR2B | 

2 

TD2B ' 

3 

OC 

j 4 

RD2B j 

5 

DSR2B j 


RF 

MODULATOR 


RCA PHOTO 
FEMALE 



PIN 

WRE 

1 

TEXT 

2 

141 ! 

3 

SYNC- 

4 

SECS 

5 

1VSOJND 

6 

LDPS- 

7 

OCU- 

8 

•12V 

9 

PRA5* i 

10 

CP 

11 

SER0JT- 

12 

NTSC 

13 

CM) 

14 

V3D07 j 

15 

CHEF 


PIN 

NffE 

1 1 

CK) 

2 

OC 

3 

CND 

4 

GND 

5 

•12V 

6 

•5V 

7 

•12V 

8 

•12V 

9 

EXTINT" 

10 

URPR0T 

n 

SEEKPH0 

12 

SSXPM1 

13 

SEEKPK2 

14 

SSKPH3 

15 

URRE0- 

16 

NC 

17 

DR2- 

18 

RDOATA 

19 

URDATA 


PIN 

WE 

1 

DTR1B 

2 

TD1B 

3 

OC 

4 

RD1B 

5 

DSK1B 


• 

i 

N.C. 

2 

SIGNAL GND 

3 

SIGNAL GND 

4 

SHIERD GND 

5 

+16V 

6 

+15V 

7 

k 

N.C. 

j 


PLUCS INTO STEREO STYLE 

rnNi-PHCic jao 

■ CM FRCHT LEFT SITCBm 
CF TT€ //c 


78" 

(NOT SHIELDED) 


PIN 

w*e 

1 

OC (SLEEVE) 

2 

EARQJT2 (RING) 

3 

EAROm (TIP) 


USER SUPPLIED HEADPHONES 


EXTERNAL ) 

12V D.C. POWER SUPPLY 

US 120V EURO 220V !■ 


18/JflUC (NOT SHIELDED) 


PRINTER INTERFACE CABLE, 2C 80" 

J (m OUT 1-4 2-3 3-7 4-2 5-20 [NC «LL OTTO 06-25 PINS) SHIELDED) 


SCRIBE A2P4042 

SCRIBE 

' 06-25 FBWle') 


\ \ 1MAGEWRDHR STD. A2P4025 OR IMAGEWRITER WIDE A2P4038 


PRINTER INTERFACE CABLE, 2C 80" 

DIN - rr — — im , M(M , 

. |l<I L ^ (nN OUT 1-: 2-3 3-7 4-2 5-26 1* ALL OTtO 06-25 PINS] SHIELDED) 


mflCEURITER 
(DHP SERIAL) 


FLAT PANEL DISPLAY A2M4022 



//c A2M4090 

• MONITOR COAX 75 OHM 36“ 

‘ (SHIELDED)-,: 



Ch the bock of the Apple //c is a 
standard RCA phone jock. The sleeve 
of this jack is connected to the 
Tuple's oomon grcxnd and the tip is 
connected to video output siyial of 
1 volt peak. 


COLOR PLOTTER A2P4040 


PRINTER INTERFACE CABLE. 2C 80“ : 

■— c ; uc-n a tmen ■— 

(PIN an i-6 2-3 3-7 4-2 5-20 [NC ALL OTVLR 06-25 PINS] SHIELDED) 


CCLCR R. OTTER 
I *08-25 MALE t — > C OB-25 FBlALp 


MONITOR n A2M2010 GREEN 


MONITOR COAX 75 OHM 36 " 

UMBnoHnani PHONO HALE 

1 (SHIELDED) 4| 



DAISY WHEEL PRINTER 
PRINTER INTERFACE CAB LE, 2C A3M0025 
390-0191 / s 




PRINTER INTERFACE CABLE, 2C 590-0191 80“ 


(PK an 1-6 2-3 3-7 4-2 5-20 [»C ALL OTHER D6-25 PINS] SHIELDED) : 


L0 PRINTER 

' V 

► 0B-25 FBI ALE 


[X)R /// A3M0039 GREEN A3M0C06 B/W 

MONITOR COAX 75 OHM 36” : ’ 

•< Hr: phOC HOLE 

; 1 • (shielded) . ; 


COAX 75 OHM 

(USER SUPPLIED) 

(SHIELDED) 


CCLCR MCNITCR (a*! PARTY NTSC) 

(USER SUPPLIED) 


(PW an 1-1 2-3 3-5 4-7 5-9 6-11 7-13 6-15 9-HC 10-20 
11-2 12-4 13-6 14-6 15-10 16-12 17-14 16-16 19-18 NC-.9) 


//c EXT DRIVE A2M4050 

■MWMMIMMMMII C=TIj=l 

1-11 7-13 6-15 6-fcT 10.56 LL ... 1 


Hz. EXT DRIVE 


© APPLE COMPUTER INC. 
1984, 1986 
SHAYNE DUTTON 
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MOUSE //c A2M4015 

60” • 


APPLE //c A2S4000 

EXTERNAL CABLING AND SIGNAL DIAGRAM 


oe-9 ntLi I 


, . ^ (shielded) 

JOYSTICK //c A2M2002 






60” 


(SHIELDED) 



HAND CONTROLLERS //c A2M2001 


JF 


60” 


(SHIELDED) 


■ I CB-9 I 


" 


pa 

WVE 

1 

GA1ESU1 

2 

•5V ; 

3 

OC 

4 

XDIR 

5 

PCL0/H1CVE 

6 

NC 

7 

GA1ESU0 

8 

P0L1/YIHR 

9 

yhcve 



pa 

NOTE 

l 

OC (SLEEVE) 

2 

EAR0UT2 (RDC) 

3 

EAAOUn (TIP) 


MODEM 300 //C A2P4023 OR MODEM 1200 //C A2P4024 

: . MCOEM INTERFACE CABLE 68” 



APPLE MODEM 300 
OR 

| A PPLE MOD EM 1200 

(pB-9 FBIfl-E) 


c 


1 OB-9 HALE L 5P HALE l- 

<WH OUT 1-4 1-9 3-3 4-5 5-2 CASE SHIELD-8 NC-1 
NC-4 HC-7 6 SKTELDED) 



MODULATOR COAX 75 OHM 146‘ 


tatenn* 

(User supplied) 


(SKTELDED) 


PHOMO nPLE 


RF 

MODULATOR 


RCA PMDND 
FB1PLE 


loe-tf 

hple 




pa 

NOTE 

l 

TEXT 

2 

141 

3 

SYNC- 1 

4 

SEC8 

5 

1VSOUND 

6 

LDPS- 

7 

UNOU" 

8 

-12V 

9 

PRAS- 

10 

CR 

11 

SEROJT- 

12 

NTSC 

13 

OC 

14 

VID07 

15 

CHEF 


\§k) 


FLAT PANEL DISPLAY AZM4022 


Television 
(User supplied) 




FLAT P*#CL 


ir 

BUFFER BOX 

SKTELDED 

LI U 1 1 1 — I » UU A 


MONITOR //c ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

MONITOR COAX 75 OHM 36" 



PHCHO nALE^ 1 


(SHIELDED) 


noatoR u c : 


MONITOR /// A3M0039 GREEN A3M0006 B/W 

• • MONITOR COAX 75 OHM 36“ 



PHOC nALE 


(SHIELDED) 



pa 

IRE 

i 

CIO 

2 

OC 

3 

GND 

4 

GHD 

5 

♦12V 

6 

♦5V 

7 

♦12V 

8 

♦12V 

9 

EXTaT- 

10 

URPR0T 

H 

SEEKPH0 

12 

SSEKPM1 

13 

S2KPK2 

14 

SEEKPK3 

15 

URRECT 

16 

NC 

17 

DR2* 

18 

RCOATA 

19 

URDATA 


pa 

N*C 

i 

omiB 

2 

TD1B 

3 

OC 

4 

RD1B ^ 

5 

DSR1B 

1 


EXTERNAL 

12V D.C. POWER SUPF 


US 120V 


EURO 22( 


m 

Hi 


On the bock of the Apple lie is « 
standard RCA phone jock. The sleeve 
of this jeck is oomeeted to the 
Apple's comon grand end the tip is 
connected to video output signal of 
1 volt peak. 



(PW OUT !-6 2-3 3-7 4-2 5-20 [NC ALL OTHLR DB-25 PINS] S 




MONITOR H A2M2010 GREEN 


•m. 


' MONITOR COAX 75 OHM 36”, 


(SHIELDED) 


I PHONO hALE 


H k 


PRINTER INTERFACE C/ 
390-0191 


PRINTER INTERFACE CABLE, 2C 590-0191 a 

HIM ■■■ ' 


% 


'(PDI OUT 1-4 7-3 3-7 4-2 5-20 (NC ALL OTHER OB-25 PD6] SfflELI 


% 


COAX 75 OHM 
(USER SUPPLIED) 


PHOC HALE 


[ PHONO nA_E | 


(SHIELDED) 

! ► 


CXUCR MOOTCR (3rd PARTY NTSC) 

(USER SUPPLIED) 


YL 


//c EXT DRIVE 



JOB-19 HALE w 


36" 


(P» OUT 1-1 2-3 3-5 4-7 5-9 6-11 7-13 «-15 9-NC IB-20 
11-2 12-4 13-4 14-4 15-10 16-12 17-14 18-14 19-18 HC-19) '• 








